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CARCINOMA OF THE PANCREAS. 

By IvELLOGG Sl’EEI), M.D., 

CHICAGO, ILUKOIS. 

Aloxg with our increase in Iniowicdgc of upper abdominal dis- 
ease obtained from observation in the operating room and surgical 
research, wo have made intense study of the gall-bladder and gall- 
ducts in the last few years. As more intimate knowledge of the 
anatomy and physiology became accepted, observers began to 
study the pancreas, especially in its inflammatorj’’ reactions and 
their relation to gall-tract disease. ‘ Very recently Deaver, Flexner, 
Opie and others have assumed that many of the pancreatic inflamma- 
tions can be traced to Ijmiphatic extension by continuity from the 
inflamed gall-tract glands or Ijunphatics. We have also learned by 
experiment and clinical observation that bile forced into the pan- 
creas by way of its ducts may set up pancreatitis. When gall- 
stones or gall-bladder inflammation are present we can anticipate 
finding infections of varying virulence, and pancreatitis has become 
one of our every-day diagnoses in the upper abdomen. Formerly 
we thought little of this gland from a surgical diagnosis standpoint 
except in those rare instances of fulminating attacks of pancreatitis 
generally recognized when an acute abdomen was opened and the 
pathognomonic spots of fat necrosis w'ere found on the omentum 
and peritoneal surface. We now know also that ligation of the pan- 

* Read before the Clncngo Surgical Society, February C, 1920. 

VOL. ICO, NO. 1. — JOLT, 1920. 
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creJitic ducts does not lead to fat necrosis of either the organ itself 
or the abdominal contents. Retention of the secretion which must 
follow is cared lor by absorption into blood and lymph streams and 
the pancreatic ferments are rendered harmless. 

Carcinoma of this organ has, of course, been studied and several 
series of cases been reported in the past. In the light of our progress 
in upper abdomen pathologj' and diagnosis it seemed that a study 
of pancreatic cancer might be of some value in furthering knowledge 
of this interesting gland. My interest has been sharpened by five 
patients of my own sriffcring from this disease and I have collected 
the statistics of the instaiices of cancer of the pancreas in the Count 5 ' 
Hospital, Chicago, occurring in the last six years. Altogether I 
have tabulated 52 cases of primary pancreatic cancer. Over half 
of these were clinical diagnoses made by the responsible attending 
staff of the liospital. 

In the 52 cases at hand the average age at the time of diagnosis 
of primary cancer was 57 years, tlie youngest Avas 36 years, the oldest 
76. Primary carcinoma of this organ has been found in an infant 
of 2 years by Herringham among the 17 cases occurring in St. 
Bartholomew’s Hospital in 11 years. He found an average of five 
men afflicted to 1 woman; om series gives 36 males to 16 females. 

In a scries of cases collected by Herringham from the literatine, 
the duration of the disease from the time of its recognition in 20 
patients was not longer than 4 months; 33 of our patients died in 
the hospital, A\dth an average stay of but 22 days. The average 
time of onset of symptoms before liospital admission was a feiv 
weeks, in some instances but a few days. 

The most constant symptom found in our scries is cachexia. This 
Avas present in 90 per cent, of the patents at time of admission and 
inAmh^ed a AA^eight loss of a feiv pounds to SO pounds. This sjunptom 
appears to be A’ery important; the loss is so rapid and um’emitting 
that the disease should be suspected whenever rapid reduction in 
Aveight is mentioned by the patient. Its cause may be the loss of 
fats in the stools, a marked anorexia which most cases suffer, hemor- 
rhages or a great distaste for fats commonly manifested.^ Because 
such a small percentage of these patients showed glycosuria, and as 
acetone and oxj^butyric acid are so rarely found in the disease, the 
loss of Aveight cannot be attributed to excess oxidation in the tissues. 

In order of frequency the next common symptom is jaundice, 
AAdiich occurs before the patient seeks medical advice, and is often 
the sjTnptom which alarms him. Once inaugurated it is progresshm 
and extreme, presenting all the symptoms of an intense cholemia. 
We found it in 80 per cent, of the cases on admission. Rarely an 
anomalous course of the common duct may account for absence of 
this finding. 

Pain is the third prominent symptom, usually of cardialgic or 
gastralgic character, present in 61 per cent, of the admissions. The 
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pain is frequently colielvV at first and is often felt just preceding the 
onset of jaundice. We may imagine tliat the compression in the 
common d\ict by the cancer in the pancreatic head produces this 
obstructive jaundice and the backed-up bile distends gall-tracts 
and gall-bladder, with resulting colic. I recall one case of pan- 
creatic cancer seen during my internship in the County Hospital 
in which the gall-bladder was extremely dilated and its peristaltic 
contriictions could b(' seen through the emaciated abdominal wall. 
-After a few weeks the pain becomes duller in character, may be 
gnawing, is quite constant and is frequently referred to the back. 
Tliosc ]iatients operated on for relief of the jaundice reco^’e^ed from 
this pain in a large i)roj)ortion. 

Personal knowledge on the jiatient’s part of an abdominal tumor 
mass or its discovery on examination was the next common finding 
in order; 55 i)cr cent, of our patients had a mass either in the liver 
or some part, of the midei)igastric region. Most frequently this mass 
was liver enlarged by bile or metastases or the overdistended gall- 
bladder. In a small i)ercentage of ])atients the t\imor was felt in 
the pyloric region aiid was the jumcreas itself or an extension of its 
cancer into the stomach or the neighboring organs. The ])ancreatic 
mass is not moved by respiration; it lies behind the inflated stomach 
or colon and was felt best after abdominal tapping in those patients 
who prespnted ascites. 

Ascites was present in a])proxlmately 20 per cent, of the patients, 
as was also hcmoiThagc, which occurred in 11 patients, 2 of the 
mouth, 4 of the nose, 1 of the bowel, 2 in the buttocks and skin and 
2 of the stomach. Hemorrhages within the alimentary tract or 
alxlomcn arc most often caused by pre.ssurc of glands or carcinoma, 
varices resulting which burst. ATalignant tilccration is also found 
as a cause. Skin hemorrhages are found most often in those ])atients 
wth fat necrosis; the removal of calcium which combines A\dth the 
fatty acids acting with jaundice causes blood changes which result 
in hemorrhage. Our ]jatients did not show j^etcchinj, which are 
mentioned as a prominent finding in the disease. One instance of 
ascites was a pure chylous ascites caused by pressure stenosis of the 
receptaculum chyli from enlarged glands. 

Constipation was mentioned in 19 of the 52 patients; diarrhea 
occurred in but 3. 

Edema of the lower extremities occurred in 6 per cent, of the 
patients. Both ascites and extreme edema are caused by pressm-e, 
except a few instances of carcinomatosis of the peritoneum. 

Gastro-intestinal roentgen-ray examination was made of 23 
patients and a correct diagnosis was arrived at in but 2, the fluoro- 
scopic and plate examination showing little positive findings except 
displaced stomach or intestine with no obstructions or filling defects. 

The urine of 3 of these patients showed sugar and one showed 
acetone. Bile, of course, was found in all the jaundiced patients. 
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The feces were not always examined. They showed blood in 
30 per cent, of the total number of cases and excess free fat in 15 
per cent. The stools were frequently bulky from fat and undigested 
material. 

Stomach analyses were also not always possible, but in the 26 
patients examined, 21 showed a normal or slightly increased acidity 
while 5 had a reduced amount of acid. The motor power and diges- 
tion of the stomach were usually good. 

Steatorrhea, or the finding of excess fat in the stools, was not a 
constant nor reliable sjunptom. I refer to it only to mention that 
physiologically an individual may excrete up to 20 per cent, of all 
ingested fat and still be vuthin normal limits. Likevdse azotorrhea, 
or the finding of undigested proteid material, usually meat fibers, 
is inconstant and unreliable. We know that whenever the bile is 
taken away from the intestinal contents at the ampulla of Vater or 
in acute diarrheas tliere follows disturbance of fat digestion and 
absorption. If, however, a patient witli or without jaundice shows 
both steatorrhea and azotorrhea it is highly presumptive that the 
external secretion of the pancreas is failing. These symptoms are 
also late in the course of the disease. 

Various laboratory tests have been announced which have been 
claimed as pathognomonic for primary pancreatic cancer. The 
elaborate Cainmidge test and the Loewi test of adrenalin in the con- 
junctival sac have both been proved erroneous. No pathognomonic 
pancreatic symptomatologj^ can be expressed because the disease 
of this organ is too often overshadowed by symptoms of involve- 
ment of the neighboring structures, stomach, duodemun, gall-tracts 
and colon. 

Of our cases 11 went to autopsy. The head of the pancreas is 
most often involved in cancer, the body next and the tail least often. 
Not one showed pancreatic calculus. Stone has been considered 
an exciting cause of gall-tract carcinoma. There are a few cases in 
the literature of pancreatic stone associated with primary cancer of 
the pancreas. If carcinoma is confined entirely to the tail and left 
side of the body and does not involve the common bile duct by 
pressure, we may find no symptoms at all until the patient is near 
the end and emaciation and extensive metastases are in evidence. 

Our autopsy records show that metastases are usually first in 
the lymphatic glands around the pancreas and gall-tract areas. 
The liver, of all neighboring organs, is most often invaded. The 
stomach, colon, spleen, kidneys, and thoracic organs may be involved. 
One of our cases showed carcinomatous involvement of the eighth 
dorsal vertebra, one a chylous ascites, and several a general car- 
^cinomatosis of the peritoneum, abdominal and thoracic organs. 

The common gall-duct is embraced completely in the head of the 
pancreas in 62 per cent, of human cadavers; in the remainder it lies 
in a deep groove in the head of the gland. Consequently cancer of 
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the paijcrentic head involves the common duct, by pressure, with 
resultinp jaundice and gall-bladder dilatation. High intestinal 
obstruction, pyloric obstruction, large bowel obstruction, thrombosis 
of the mesenteric ^■e?sels and resulting bowel gangrene, aneurysm of 
the aorta or externa! pancreatic fistula may be found. We can 
understand that when tlie two ducts of the pancreas are occluded the 
disturbance of dige.stion from lack of the three h'nnent.s secreted by 
the pancreas will follow, but every cancer will not involve the bead 
and the two ducts, benee the sym])ioms are variable. Likewise it 
has been found, on mieroseojuc e.wunination, that there is great and 
true hypertrophy of the cells of the islands of Lnngerhuns, which 
may explain the infreiineney of glycosuria ns found in this series. 
Those islands remaining uninlhieneed by the carcinomatous process 
take on extra duty and maintain a carbohydrate ecpnlihrium by 
their increased internal .‘■ei -ret ion. Fnne.tional distnrhanec of the 
pancreas is not evidonce<l until the greater portion of the gland is 
afTeetcd. Usually if diabetes has develojied the stirgoon is too late 
to offer assistant'. 

Wright found accessory jianerens near the nmhiliens in connection 
with the per.'^isting remains of the vitelline duet. An accessory 
Iinncrcasmay account for lack of glyco.suria and also for the develop- 
ment of ])rimary cancer, 'i'hese accessory glands have been found 
by or inside of the. duct of Santorini, in the walls of the stomach, 
duodenum, jejunum or ileum, with small independent ducts opening 
into the contiguous bowel. 

Pathologists have had some discussion over the cell origin of 
pancreatic cancer, b'inding the greatl.v enlarged and heavily 
staining cells of the i.sland of Langerhans misled them into believing 
that these cells may be tliose fonning the cancer (Fabozzi). It 
was supposed that glycosuria was so seldom ]>rcscnt because the 
cancer cells, taking their origin from the island of Langerhans, 
retained their power of fonning an internal secretion which con- 
trolled carbohydrate metabolism. To distinguish between primary 
carcinoma of the duodenum and bile ducts histological study is 
necessary. Ewing says that carcinoma of tlic jmncreatic ducts 
follows periductal fibrosis and carcinoma of the parenchpna appears 
after interstitial fibrosis. Two t^Jcs of cells arc found : one cylinder- 
celled adenocarcinoma arising from the ducts as papillary out- 
growths and second, carcinoma simplex, arising from the parenebjuna, 
usually scirrhous in type. 

Surgical treatment is difficult to apply to patients sufi'ering witli 
carcinoma of the pancreas. The anatomical position of the gland, 
while quite accessible, is one which invites disaster to proximal 
organs and structure if pancreatectomy is performed. Cysts and 
encapsulated tumors of the pancreas have been successfully removed 
by either the abdominal or lumbar route, but I have not found in 
the literature successful complete pancreatectomy in cancer of the 
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pancreas. Some operators have considered that they have performed 
complete pancreatectomy, but autopsy has disproved their belief. 
Partial pancreatectomy can be successfully done. We must recall 
tliat a large percentage of these patients . are deeply jaundiced.- 
Blood coagulation time is greatly increased, up to eight or even ten 
minutes,, so that operative procedures are hazardous. The leaking 
of pancreatic secretion after operation into the abdominal cavity 
always results in death. Exudate from the injured pancreas, which 
is not the nonnal secretion, prevents the formation of salutory 
peritoneal adhesions, and catgut stitches are rapidly digested. 
Pancreatic juice mixed with blood is very toxic, and when intro- 
duced into the peritoneal cavity will cause death without the aid 
, of bacterial infection. Wc must also remember the anatomical 
relation of the common duct, stomach, aorta, colic arteries, duo- 
denum, large bowel, kidneys and spleen. 

Palliative treatment is possible. To relieve the backing up of 
gall we can drain the gall-bladder. Patients do jioorly after this 
operation and usually die vnthin a few weeks. Cholecystgastros- 
tomy returns the bile to the intestinal tract, as also does cholecys- 
tenterostomy. I prefer the latter, because if the gall-bladder is 
connected to the stomach, pyloric or duodenal obstruction may 
arise from pressure or extension of the cancer, and then a gastro- 
enterostomy would be needed in addition. All these operations are 
represented within this series. Thirteen of our patients were 
operated on, mostly for gall-bladder drainage or removal; 4 of these 
were later examined at autopsy. At this time I have one patient 
wi'tli primary carcinoma of the pancreas alive four months after a 
cholecystcntcrostomy. The gall-bladder is usually so large, grape 
fruit size or larger, that it is not difficult to anastomose it to the 
stomach or intestine. 

The matter of diagnosis is most interesting. Of these 52 patients 
a correct diagnosis was made in only 3 instances when the patient 
was first examined. Among admission diagnoses were the folloAving; 
cholelithiasis, cholecystitis, carcinoma of the stomach, cirrhosis of 
the liver, organic heart disease and pulmonary tuberculosis. 

In all patients with a deep jaundice, with cachexia or obscure 
upper abdominal sjonptoms, AAdien a positive diagnosis cannot be 
made, we should consider the pancreas, and especially carcinoma, 
in those of mature age when there is no history of gall-stones or 
previous febrile attacks. If the gall-bladder is enlarged, with or 
without changes in the liver size, if there are tumor masses, or any 
of the other symptoms enumerated, we are probably dealing with 
the pancreas. 

Also, I believe when we are perfoiming operations in the gall-tracts 
or pyloric region we should always palpate this deeper lying organ. 
Several of the patients in this series were operated on for removal of 
the gall-bladder without investigation of the pancreas. The. true. 
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condition was rcvcnle<l at a\ito])sy, TJie gall-ldaddcr removal takes 
away o\ir best moans of ofl'ering ])alliatiYc tr(avtment, because there 
then cannot be performed any cireniting o])oration to keep the bile 
within the indi\ddnars alimentary tract, and failure from continuous 
bile, drainage is rapid. When the bile is returned to the intestines 
wc may see a tem])orary gain of weight and strength and some pro- 
longation of life, an extension of a few months or a year. There is, 
moreover, no nmssy bilious fistula whirdi requires constant atten- 
tion; the patient can be up and about with a closed abdomen. 


AN.VrOMlC l)IA(;XOSMS IX ELEVEN rOST.MOHTlCMS. 

1. Hammond. Date, of autojjsy, March 110, 191."). Examiner, 
Bissell. Carcinoma of the ])ancreas and stomach; generalized 
mebistatic carcinomatosis of the peritoneum; marked emaciation; 
ascites; thcrapetitic paracentesis middle puncture wound of the 
abdominal wall: moderate (xlema and passive hyperemia of the 
lower lobe of the right lung; compensatory marginal emphysema 
of the left lung; moderate fatty changes in the myocardium, liver 
and kidneys; cloudy swelling of the liver and kidneys; multiple 
retention cysts of both kidneys; right-sided obliterative fibrous 
pleuritis; moderate edema of the cerebral cortex; hj^pcrplasia and 
anthracosis of the tracheobronchial l.Muph glands; missing teeth. 

2. David Hhodcs. Date of autopsy, June 2, 1915. Examiner, 
Wells. Priutary carcinoma of the pancreas, with extensive 
secondary involvement of the retroperitoneal thoracic l.vmph glands, 
with extension into the stomach, ileum and cecum, with secondary 
\ilceration; massive secondary in omentum, metastascs in liver and 
lungs, parietal and visceral pleura, diajjhragm, adrenals, perirenal 
tissues and .subcutaneous tiss\ie and spleen and myoc.ardium ; senile 
arteriosclerosis; parenchymatous nephritis; ascites; edema of lower 
e.xtremitics; pseudomelauosis of the intestines; edema of the lungs; 
calcification of the trachea and bronchi. 

3. Herman Strchlow. Date of autopsy, August 3, 1916. Ex- 
aminer, Nuzum. Primary carcinoma of the pancreas; metastatic 
carcinoma of the retro-aortic, iliac, lumbar and mesenteric Ijunph 
glands; carcinomatosis of the peritoneum; pressure stenosis of the 
receptaculum chyli at the level of the second and third lumbar 
vertebrae by hyperplastic cancerous lumbar lymph glands; true 
chylous ascites; marked i^ressure stenosis of the pyloric sphincter 
of the stomach by the cjircinomatous pancreas; chronic dilatation 
of the stomach; ^'^aricosity of the veins of the cardiac orifice of the 
esophagus; free tarry black blood in the stomach and bowel; emacia- 
tion; compensatory varicosity of the superficial veins of the chest, 
abdomen and the right thigh; bilateral hydrohemothorax; marked 
edema and passive hyperemia of the lungs; latent healed and encap- 
sulated fibrous apical tuberculosis; right-side focal adhesive pleuritis; 
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tuberculous cervical adenitis j ancient healed surgical incisions of 
both sides of the neck; fatty changes in the myocardium and liver; 
terminal edema of the scrotum, and lower extremities; gold capped 
tooth; work-worn hands. 

4. Andrew Nilmlick. Date of autopsy, November 9, 1916. Ex- 
aminer, Nuzum._ Primarj’^ carcinoma of the head of the pancreas; 
metastatic carcinomatosis of the liver, left lung, pericardial sac, 
ribs and Ijinph glands generally; icterus; clay-colored stools; frank 
lobar pneumonia of the right upper lobe (gray hepatization); section 
wound in hollow of right arm; work-worn hands. 

5. Susie Magree. Date of autopsy, June 13, 1913. Examiner, 
Harms. Carcinoma of the pancreas, with metastases in the liver; 
mitral insufficiency; hj^iostasis of the lungs. 

6. Lulce Moore. Date of autopsy, April 6, 1917. Examiner, 
Nuzum. Primary carcinoma of the pancreas; metastatic carcino- 
matosis of the perigastric, biliarj'^ and peribronchial Ijmph glands; 
secondary carcinoma of the liver, lungs and adrenals; marked vari- 
cosity of the esophageal veins at the cardiac orifice of the stomach; 
ruptured esophageal vein; free and clotted blood in the stomach 
and small bowel; marked anemia; icterus; ascites; marked passive 
hj'peremia and edema of the lungs; missing teeth. 

7. Mmray Catlin. Date of autopsy, August 28, 1917. Ex- 
aminer, Le Count. Primary carcinoma of the body of the pan- 
creas; secondai^'^ metastatic carcinoma of the liver, peritoneum and 
bowel; ulcerative carcinoma of the liver, peritoneum' and bowel; 
ulcerative carcinomatous enteritis; edema evacuo (carcinomatous 
cachexia) of the subpericardial adiposse tissue; pressure kinking of 
the splenic artery (carcinoma) ; mural tluombosis of the splenic vein; 
infarction of the spleen; marked anemia; moderate emaciation; 
sordes of the lips; chronic diffuse nephritis; secondarily contracted 
kidneys; submucous fat infiltration of tlie renal pelves; arteriosclero- 
sis of the aorta and front mitral leaflet; fibrous myocarditis; brown 
atrophy of the myocardimn; senile emphysema of the lungs; barrel- 
shaped chest; patent foramen ovale; hypertropliy of the left heart; 
huge edema of the leptomeninges; disseminated atrophy of the 
cerebral cortex; foramen magnum pressure furrow of the brain stem; 
marked hj^iostatic hyperemia and edema of the lungs; lessened 
yellow material of the adrenal glands; slightly fatty liver; fatty 
changes of the lining of the aorta and carotid arteries; epicardial fat 
infiltration of the heart; fibrous pleuritis; calcification of the tracheo- 
bronchial IjTuph glands ; small traction diverticulum of the esophagus ; 
external fibrous epicardial patch; fibrous adhesions between the 
right lobe of the liver and the fatty capsule of the right kidney; 
ossified costal and thyroid cartilages and falx cerebri; arcus senilis: 
marked coal-dust pigmentation of the lungs and tracheobronchial 
l;sTnph glands; nodular glandular hyperplasia of the prostate gland; 
plaques jaunes of the left frontal lobe of the cerebriun; cawties; 
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absence of some teeth (caries); circiuncised penis; iiairy body; pig- 
mented mole of the trunk; scar of the skin of the left knee; post- 
mortem digestion of the lining of the esophagus. 

9. John Honnanson. Date, of autopsy. May 10, lOlS. Examiner, 
Davis. Primary carcinoma of the head of the pancreas; generalized 
icterus; biliary cirrhosis of the liver; clotted blood in the large and 
small l) 0 \vel; marked anemia; bile .staining of the kidneys; right- 
sidetl obliterative fibrous ])lenritis; hyjmrtrojrhy of the heart; slight 
.senile arteriosclerosis; fibrous adhesions between the gall-bladder 
and the liver; left-sided inguinal hernia; calcification of the thyroid 
cartilage; superficial healing abrasion of the right elbow; fibrous 
adhe.sions between the greater omentum and tin; ])arictal jieritoneum 
anteriorly; carious teeth. 

10. Sam lihys. Date of autopsy, June 25, 191S. Examiner, 
Xuzum. Primary carcinoma of the head of the pancreas; dilatation 
of the common, cy.stic and he])atic diiets; cholelithiasis; moderate 
icterus; moderate tawny yellow ntro])hic cirrhosis of the liver; 
slight diffuse nejdiritis; acut(‘ vegetative endocarditis of the aortic 
valve; markt'd senile disseminated arteriosclerosis; sclerosis of tlie 
aortic and mitral valves; sclerosis of the coronary arteries; caseous 
tubcrcidosis of the tipper lobe of the right lung; healed bilateral 
apical tuberculosis; bilateral ajMcal fibrous pleuritis; fibrosis and 
ht'pcqtlasia of the peribronchial lymph glands; right inguinal hernia; 
carious and missing teeth. 

11. Frank Turanek. Date of autojtsy, September 14, 1918. 
Examiner, Nuzum. Primary medullary carcinoma of the head of 
tlie pancreas; secondary c.'ircinomatosis of tlie perijtancrcatic, peri- 
gastric and retroperitoneal lymph glands; secondary carcinoma of 
the bile ducts, gall-bladder and liver; free and clotted blood in the 
small bowel; hemorrhagic ascites; slight icterus; bile staining of all 
the viscera of the body; moderate liypei-jjlasia of the spleen; multiple 
petechial hemorrhages in the renal pelves; old healed fibrous tuber- 
culosis of the apex of the right lung; l.atont caseous and calcified 
tuberculosis of the peribronchial lympli glands; right-sided oblitera- 
tive fibrous pleuritis; disseminated scratch marks of the skin of the 
body. 
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THE THERAPEUTIC USE OF OXYGEN.^ 
By R. D. IIltdolf, M.D., 

TORONTO, CANADA. 


Oxygen has been used as an inhalant occasionally for many 
years, but its efficacy has always been doubted by many, chiefly 
on the theoretical grounds that as the oxjdiemoglobin of the blood is 
already nearly saturated, no increase in this can be obtained b.y 
the mere raising of the percentage of oxygen in the inlialed air. A 
further objection has been urged that the oxj’^gen may act as an 
irritant to the respiratorj’’ passages. It may be as well to dispose of 
this objection at once. ' It is quite true tliat if animals be placed 
for a short time in an atmosphere which contains tffiee atmosphere 
pressures of oxygen they soon contract pneumonia, and, further, 
Lorrain Smith has shown that this also occurs if animals are kept 
for several days in an atmosphere of pure oxj^gen; but it has also 
been shown that an atmosphere of pure ox5’'gen can be breathed for 


1 Read before the Academy of Medicine, Toronto, February, 1920. 
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many hours without any evil effects, and also that, an atmosphere 
containing under 70 ])cr cent, of oxygen can be breathed with 
impunity for any length of time." Thus we need have no fear that 
in giving inhalations of oxj’gen for ten to fifteen minutes at a time 
we are running any danger of causing irritation of the air passages. 

In recent years much work has been done on oxygen by such men 
as Haldane and Leonard Hill on the physiological side, and clini- 
cally its value has been greatly enhanced by the cxiDcrience of the 
^Yar. In the acute respiratory inflammations produced by enemy 
gas, nothing proved so useful in ghnng relief as did oxygen. Lately, 
br. jMeltzer, of the Rockefeller Institute, has wTitten strongly 
urging its value in j)nenmonia. Using a special apparatus, which I 
will presently demonstrate, he has shown that such cases may not 
only be symptomatically relieved, but that life may be saved in 
some apparently hojieless instances. 

Looking first of all at the physiological side of the question, it is 
undoubtedly true that when a healthy individual is breathing quietly 
the percentage of oxygen in ordinary air (about 20 per cent.) is not 
only enough to sufficiently saturate his hemoglobin and to supply the 
needed partial oxygen })ressurc in his blood ijlasma (which is about 
one-fortieth of that of the hemoglobin), but the percentage of oxygen 
in the inhaled air may be reduced to perlia])s 14 per cent, without 
causing any distress to the patient. In other words, the .atmosphere 
contains a higher percentage of oxygen than is required for the 
needs of the he.althy resting individual. But let that individual 
exert himself, and soon he will become bre.athless, and then it is 
found tlnit an increasing of the ox^’gen content of the air will help 
him. This has licen abundantly proved by Leon.ard Hill and others, 
who have shown that a man can do more physical work without 
distress if he is breathing an atmosphere artificially enriched with 
oxj-gen than if he is depending upon the ordinary .air. Evidently 
the difference between the 14 per cent., which is all the oxygen that 
a man at rest requires, and the 20 per cent, of the ordinary air is, 
as Meltzer puts it, a “factor of safety,” and while this factor of 
safety is sufficient for meeting the increased demands of ordinary 
exertion, it is not enough for emergencies. A man suffering from 
some interference with his respiration may be likened to the healthy 
one undergoing extra exertion. 

Eurther, at high altitudes the p.artial pressure of oxj'^gen may be 
less than that of an atmosphere containing only perhaps 14 per 
cent, of oxygen, and here there is no margin of safety, and the least 
exertion may bring on symptoms of want of oxj’^gen (often very 
suddenly), and, of course, if a still higher altitude is attained, as is 
often done by airmen, then these sjmiptoms will come on without 
any exertion. 


■ = Elnck and Hill: Toxt-book of Physiology, p. 304. 
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Again, it lias been found that at altitudes of 6000 feet and over 
cases of pneumonia do very badly,® this factor of safety being now 
missing. Haldane says here: “Even in ordinarj*^ cases of croupous 
pneumoma the alveolar oxygen pressure may be a matter of decisive 
importance. This is clearly shown by the fact tliat these pneumonias 
do very badly at high altitudes. At Cripple Creek (altitude, 10,000 
feet), in the Roclvj’^ Mountains I found that this w^as so well recog- 
nized that all cases of pneiunonia were put on the train and sent 
down to the prairie level.”^ 

Oxygen is very essential to the living tissues. As a leading writer 
in the British MedicalJournal says, “A man may go for weeks with- 
out food, for days without water, but for seconds without oxygen.® 

Anoxemia is the term applied by Haldane to “the condition when 
tlie rate of supply of oxygen is insufficient for the normal carrying 
on of life.”® The causes of it are four: (1) Defective saturation of 
the arterial blood with oxygen; (2) slowing of the circulation; (3) 
defective proportion of available hemoglobin in the blood; (4) an 
alteration of the dissociation cm^^e of the oxjffiemoglobin, so that 
this gives off its oxj'^gen less easily than usual. 

Most of these causes are emdent. For example, any decrease in 
the oxj'gen pressure in the inspired air, or any interference with the 
passage of air to the blood from outside, will produce a defective 
saturation of the arterial blood vdth oxj^gen, as vdll also any 
increased using up of the arterial oxj^gen if a new supply be not 
immediately available. 

SloAving of the circulation will tend to anoxemia both by allowing 
the blood to dwell too long in contact vdth the tissues and also by 
delaying its return to the lungs for recharging. 

Anemia means a want of hemoglobin in the blood, and poison- 
ing vuth carbonic oxide gas with nitrites and vuth arseniuretted 
hydrogen aat.11 prevent the carrying of oxygen by the hemoglobin. 

The alteration of the dissociation ciwA’^e of the oxjffiemoglobin 
is a less evident cause of anoxemia. Bolrr, of Copenhagen, showed 
that if the carbonic acid in the blood be lowered the hemoglobin 
tends to cling to its contained oxygen, and thus the peculiar condi- 
tion may exist of an anoxemia with the hemoglobin laden with 
oxygen which it will not part with. 

■ As regards the relation of anoxemia to cyanosis it may be said 
that cyanosis always means anoxemia (the hemoglobin being more 
or less in the form of reduced rather than oxyhemoglobin) ; but AAffiile 
anoxemia is generally accompanied by cyanosis, this is not neces- 
sarily the case: for example, in carbonic-oxide poisoning the blood is 
cherry red, and yet the patient may die of want of oxygen.^ Again, 
when the carbonic acid is deficient, the tissues may be suffering from 

’ Sewall, Henry; Forchheimer’s Therapeutics, vol. i, p. 281. 

* British Med. Jour., February 10, 1917, p. 182. 

6 Ibid.. July 19, 1919, p. 81. ® Ibid., p. 65. 
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anoxemia, and j-ct tlie blood may be red with hemoglobin, which 
^^^ll not part with its oxygen (according to Bohr’s law) because of 
the lowness of the CO 2 . 

Respiration depends upon two main factors: (1) the presence of 
sufficient CG; in the blood and (2) a want of oxygen. Normally 
the CO 2 in the alveolar air of the lungs is about 5.6 per cent, of this 
air, and the least rise in this percentage causes such a stimulation 
of respiration that the percentage is ciuickly reduced. On the other 
hand a slight fall causes the condition of apnea, and then in conse- 
quence the percentage quickly rises again. The CO 2 acts through 
the blood by stimukiting the respiratory center. 

The effects of fluctuations in the percentage of oxygen in the alveo- 
lar air arc not nearly so great. Want of oxygen docs cause increased 
breathing, but only to a slight extent. It is possible for a person to 
be blue from want of oxygen and yet have no increase in respiration 
if the CO 2 be lower than it should be. But the respiratory center 
consists of cells which require oxygen for their proper function, just 
as do all the cells of the body, and when the o.xygen in the inspired 
air is sufficiently reduced the respiration becomes weak and then 
fails. As Haldane .says, “One of the most important effects of pro- 
longed or extreme anoxemia is a temporary partial failure of the 
respiratory- center, so that oxygen or even artificial respiration may 
be required for many hours. 

I have seen this -fact beautifully demonstrated by Professor 
jMacleod in the physiological department of our University, where 
the tracing of the respiratory movements of an animal deprived of 
oxy'gen shows gradual failure which quickly disappears when oxygen 
is again administered. 

It is well to remember that after all it is the amount of oxygen in 
tlie blood plasma that really counts. Usually this is only about 
one-fortieth as much as is contained in the hemoglobin, but as it is 
used up in the tissues it is constantly replaced from tlie red cells. 
Normally, 100 c.c. of plasma contains only about 0.35 c.c. of oxy^gen 
in solution, the balance of the oxygen in the blood being combined 
vdth the hemoglobin; but it is possible by^ increasing the oxygen in 
the inspired air sufficientl.v to raise the oxygen in solution in the 
plasma to nearly'’ 3 c.c. per 100 c.c. For example, if the oxygen in 
the alveolar air be raised to 36.4 per cent., that in the plasma will 
stand at 0.945 per cent., and if the alveolar oxy'gen be 86.7 per cent, 
that in the plasma will be 2.26 per cent. This is always assuming 
that the pulmonary^ epitheliiun is passive. Thus it is possible to 
increase the partial oxygen pressure in the plasma some seven times 
by merely raising the percentage of oxygen in the insphed air. 
After all, the red cells arc merely carriers, and it is the oxygen in the 
plasma that directly feeds the tissues. “One well-known proof 


’’ Briti.sli Med. Jour., .July 19, 1919, p. 09. 
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of this consists in replacing the blood in a frog with physiological 
saline solution and then subjecting the frog with the saline in its 
bloodvessels to an atmosphere of pure oxj’^gen, when it will be found 
that the animal continues to absorb the normal amount of oxygen 
and exliale the nonnal amount of CO 2 . It respires normally without 
any blood in the bloodvessels.”® The plasma, like travellers during 
a strike of railway porters, may to a certain extent do its own 
carrying. 

The effect of anoxemia on the vital tissues is drastic. If the 
oxj'gen pressure be low enough then these tissues quicldy die; but 
short of this they may be fatally damaged, as is seen when after 
CO poisoning an indmdual may die, although all the CO has again 
been replaced with oxj^gen. It is thus important to remember that 
anoxemia, which clinically is usually shown by cyanosis, is a damag- 
ing condition, especially to the nervous and circulatory tissues, and 
hence should be relieved as quickly as possible, not only for the 
immediate relief given but also for the sake of the future life and 
health of these tissues. It has been recently pointed out by Meakins, 
Priestly and Haldane® that in many cases in which the respiration 
is shallow but rapid the patient is insufficiently ventilating his 
lungs, although breathing a great deal. Here a vicious circle is 
liable to be established, the anoxemia making the breathing shallow 
though rapid and the shallow breathing increasing the anoxemia. 
Rapid breathing often denotes an insufficient- breathing just as a 
-rapid heart may mean a weak heart. Cheyne-Stokes’ breathing is 
a sign of a failing respiratory center and may usually be at least 
temporarily removed by inhalations of oxj^gen. 

Thus from a clinical point of ^^ew, whenever a patient is cyanosed 
and usually whenever he is breathing very rapidlj" he is more or less 
in a state of anoxemia, and we should try to relieve this by increasing 
the percentage of oxj^gen in the air that he breathes. Haldane says, 

“ Cyanosis may always be taken as an indication that oxj'-gen inliala- 
tion should be considered.” There are, of coui'se, two kinds of 
cyanosis : (1 ) The leaden color of the skin often seen in acute respira- 
tory conditions, when the oxyhemoglobin is reduced, and yet the 
veins are not overfull, and (2) the- blue color of the mucous mem- 
branes, in which the veins are distended with this reduced blood. 
In this latter type venesection is often called for, followed, if neces- 
sary, by oxygen. 

Methods of Giving Oxygen by Inhalation. I may say here in 
parenthesis that oxygen has been administered subcutaneously, 
intravenously and into the cavities of the body, but we are only 
now dealing with its use as an inhalant. Perhaps the commonest 
way of giving oxygen is to hold a funnel connected with the oxygen 
cylinder near to the face of the patient. This is a most unsatisfactory 


® Macleod’s Physiology, p. 378. 


9 Jour. Physiol., 1919, lii, 433. 
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way aiul scarcely tleser\'es to be considered as oxygen administration 
at all. IMelt’/er lias shown that it is not thus possible to raise the 
percentage of oxA'gcn in the inlialcd air by more than 2 per cenf. 
i'hu-thcr, in a ]3aticnt already short of Ijrcath the mere holding of a 
funnel close to his mouth and nose gives him a sensation of smother- 
ing, and he will often try in his agony to remove the apparatus. I 
have not \ised tlie Haldane a])})aratus, bxit it involves the placing of 
a mask over the patient’s face, and hence has this objection, and 
Haldane himself says that the patient may try to remove it. The 
same objection api)lics to the apparatus of Leonard Hill. A much 
better method than this, and the one that we used mo.st extensively 
overseas, was the giving of the oxygen through a soft rubber tube 
inserted into one nostril and held in j)osition by a strip of strapping. 
This is a wasteful way of giving the gas, but very efficient, and the 
patient docs not object. Its efficacy can be greatly increased if 
an attendant rhythmic.ally closes the ojjpositc nostril during each 
inspiration.^” 

A third way of gi^^ng oxygen is by the tise of the oxA^gen chamber. 
I saw this method last yc.ar at Cambridge, where Dr. Barcroft 
and his assistants were ox-perimenting with it. Thej* had tliree 
chambers in use. These were made specially for the treatment of 
late gassed cases, but as the Armistice had come before many soldier 
patients had been treated they wore continuing the work on other 
conditions. The oxygen conteiit of the atmosi^here in the chambers 
was maintained at 40 to 50 per cent., any excess of CO; and moisture 
being removed by suitable agents. The j^atients were kept in the 
chambci-s from 5 r.M. until 10 a.m. next day for five consecutive days. 
Great imi)rovcment in their condition was evidenced by the removal 
of the nocturnal dyspnea, from which they nearly all suffered, by 
a greater capacity for physical work during the day and by the 
removal of the polycythemia, which was usually present. Several 
British hospitals have had s\ich oxA'gen chambei’s erected as part 
of their equi])ment, notably at Guy’s and at Stoke-on-Trent, and 
hope is held that many ])atients will be much benefited by their use. 
I would like to see one in Toronto. 

The last method that I Avill describe is that of Dr. Meltzer, of the 
Ilockefeller Institute. The apparatus consists of a hollow tongue 
depressor which is placed in the patient’s mouth and is connected 
with a gas bag filled from an oxygen cylinder. A valve is so placed 
that during inspiration the ox;\'gen under pressure from the elastic 
walls of the bag enters the patient’s mouth, while during expiration 
the oxj'gen flow is checked and a large opening appears near the valve 
through Avhich the patient exhales. This valve is worked rhythmi- 

Using this method wth Professor Macleod, wo found thnt his alveolar oxygon was 
raised to over 20 per cent, when the tube was in one nostril and the other nostril 
left open, while when the other nostril was rhythmically closed during each inspira- 
tion the oxygen in the expired air rose to 50.9 per cent. 
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cally by tlie thumb of tlie operator. By this arrangement the o.xygen 
enters tlie^ air-passages under pressure during inspiration, while 
during expiration no resistance to the outflow of air occurs, hleltzer 
. says'^ that Dr. A. L. Meyer, of the Rockefeller Institute, found tliat 
after he had been thus insufflated for eight minutes his expired air 
consisted of nearly pure oxj’gen, the nitrogen of tlie atmosphere being 
displaced by this gas.^ Professor Macleod and I tried this on him, 
and the analysis of his alveolar air after nine minutes’ insufflation 
showed a percentage of oxygen of 34.6 instead of the noimal of 
16.5, and when we repeated the experiment, with the nose clamped 
so that he breathed entirely through the apparatus, the percentage 
of oxygen in the expired air rose to 86.7 per cent., which practically 
confirms Dr. Meyer’s findings. Now, as before stated, a rise of the 
oxj'gen pressure in the alveolar air to 36.4 per cent, means a corre- 
sponding rise in the oxj^gen in the plasma to 0.945 per cent., and if 
the oxj'gen in the alveolar air stands at 86.7 then that in the plasma 
will be 2-26, or seven times the normal. The hemoglobin in a 
healthy man is already nearly saturated vuth oxygen and -wnll, 
hence, not take up little more when it is offered to it through the 
raising of the percentage in the alveolar air. In fact, as already 
said, tlie inhalation of oxj'gen by tlie resting normal individual 
produces no results. The pulse-rate, respiration and blood-pressure 
remain unaltered and the indiiddual has no subjective sensations. 
But in anoxemia the hemoglobin is not satumted, and in such cases 
we cannot only raise the o.vgen percentage in the blood plasma, but 
also in the red blood cells, and hence the cyanosis tends to disappear. 

Coming now to actual experience in tlie therapeutic use of oxj’-gen 
I thinlv that if it be properly given there is no doubt of its value in 
suitable cases, I say properly gNen, for if the administration con- 
sists in merely holding a funnel connected with the oxj'gen tank in 
front of the patient’s face then the results will naturally be nil. 
As already said, in this way one cannot raise the oxygen in the alveo- 
lar air by more than 2 per cent., and, further, the patient probably 
objects to the apparatus, which interferes with his nomial breathing. 
■\^flien the oxj^gen is given by the tube in a nostril great relief can 
usually be given. During the epidemic of influenza and pneumonia in 
England last year I frequently saw military patients who were breath- 
ing badly and cyanosed (even although being treated in the open air) 
improve visibly in a few minutes under this foim of administration. 
Not only does the cyanosis lessen or disappear and the breathing 
tend to become slower and deeper, but again and again have I 
heard the patients express their great satisfaction at the relief given, 
and in such a definite disease as pnemnonia the subjective improv^ 
ment is of much significance and value. In some cases the cyanosis 

1' The Therapeutic Value of Oral Rhythmic Insufflation of O.'cygen, Jour. Am. 
Med. Assn., October 6, 1917. 
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is relieved and yet the breathing remains rapid, while in others the 
opposite is the case; hut in most instances the cyanosis is lessened 
and the respiration slows. Tims in a patient insufflated recently 
by the Meltzer method the respiration fell from 32 to 18 and the 
slight cyanosis from which ho snU'ered remained practically unaltered. 
Professor Hoover has called attention to the frequent dissociation 
of the anoxemia and cyanosis,’- but it would serve no useful purpose 
here to go into details in regard to it. If the pneumonic patient is 
having much pleuritic pain he will often say that the ox>’gen has 
relieved it. I presume that the slowing of the breathing accounts 
for this. 

It may be objccterl that oxx’gcn insufflation is only symptomatic 
treatment and that the patient will soon relapse, but very often he 
may not do so for ho\n-s or not at all, and the treatment can always 
be repeated as required. As Haldane says: “It may be argued that 
such measures as the administration of oxygen are at the best only 
palliative, and of no use, since they do not remove the cause of the 
pathological conditions. As a pliysiologlst I cannot agree with 
this reasoning. The living body is no machine, b\it constantly 
tending to maintain or to revert to the normal, and the respite 
all’ordcd by such measures as the temporary administration of 
oxygen is not wasted but utilized for recuperation.” It is pleasant to 
read such belief in the vis mcdicafrix naUircc from such an authority. 
jMeltzer thinks that many patients have the power of storing oxj^gen 
in their tissues. This is not, I believe, accepted by physiologists, 
but the fact remains tliat the improvement after ox>'gen insufflation 
is usually very ^icrsistcnt. 

In conclusion, it may be urged that oxygen should be employed in 
all serious cases of anoxemia and that its administration should not 
be delayed and only used as a dernier rcssort, but shoidd be employed 
early, before the vital tissues have been much damaged by the want 
of ox^’gen. 

Conclusions. 1 . Oxygen is of value whenever a state of anoxemia 
exists. This is universally recognized in cases of mountain sickness 
and sickness from high flying, and in poisoning by CO, nitrites and 
arseniuretted hydrogen and also in the effects of enemy gas. 

2. For the same reasons oxx'gen should be tried in all cases of 
cyanosis, and also in acute rc.spiratory conditions, such as pneumonia, 
when anoxemia threatens. 

3. The ordinary method of giving oxygen by holding a funnel 
connected with the oxygen cylinder near the face of the patient is 
practically useless. 

4. A better method than this is to give the gas through a rubber 
tube inserted into one nostril, and this may be made more effectual 
if the opposite nostril be rhytlunically compressed during inspiration, 
the mouth, of course, licing kept closed. 

Jour. Ain. Merl. Assn., Sopteinbor 14, 1D18, p. 880. 
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5. The oxj^gen chamber is a very effectual way of giving ox}'gen, 
especially in chronic cases, but it involves much expense and care. 

6. An extremely useful and effectual appliance for the adminis- 
tration of oxj^gen is Meltzer’s apparatus for oral insufflation. 

Note.— In the BriiM Medical Journal March 6, 1920, Dr. 
J. C. Meakins shows that the arterial blood of the noiTaal individual 
is nearly 5 per cent. “ imdersaturated ” wMi oxygen, while in pneu- 
monia the “undersaturation” may amount to nearly 18 per cent. 
By giving oxygen witli the Haldane apparatus he was able to reduce 
tlie degree of undersaturation in the normal by one-half and in the 
pneumonic individual to just over 3 per cent. In other words, by 
the use of tlie method he increased the oxygen content of the blood 
of the cyanosed pneumonic person to above that of the normal 
individual. No better evidence than tliis could be needed of the 
value of oxygen inlialation in anoxemia. 


A CASE OF SPLENOMEGALY WITH POLYMORPHONUCLEAR 
NEUTROPHIL HYPERLEUKOCYTOSIS. 

By E. L. Tuohy, B.A., M.D., 

DULtTTH, MINN. 


In the November niunber, 1919, of this Journal, p. 618, Dr. 
H. Z. Giffin, of the Mayo Clinic, presented a case of “Persistent 
Eosinophilia with Hj^jerleukocjdosis and Splenomegaly.” As 
soon as this article appeared I immediately recalled a patient we 
had treated with curiously corresponding findings: a very large 
spleen; a very high leukocyte count markedly increasing after 
splenectomy; a gradual decrease in number thereafter, with marked 
constitutional improvement. Comparing the two cases the most 
striking difference appeared in the type of the leulcocjdes; Giffen’s 
case presented marked and persistent eosinophilia; in our case there 
was an ovenvhelming preponderance of mature pobmorphonuclear 
neutrophils. It is suggested to the reader that Giffin's article be 
reviewed in order to compare the two reports. His thorough search 
of the literature dealt largely witli eosinophil leukocjde increase. 
It is notable, however, that he found in a thorough search of the 
literature little at all comparable vdth his case. I aHsIi to present 
the following data, acknovdedging that I have not consulted the 
Surgeon-General’s Library nor made a thorough imdew of the litera- 
ture; but that portion immediately available has shown nothing 
corresponding whatever except Giffin’s report. 

• Case History. — C. D., aged fifty-eight years; female; married; 
two daughters living and well. She was first seen November 21, 
1917. 

Family History. Negative. 
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Past llisforif. Stated that she had acute arthritis at sixteen, but 
nothing eventful thereafter until signs of tlic nienopa\isc developed 
at forty, when she discovered she liad uterine prolapse. 

Present Complaint. On INIay 3, 1917, she developed severe ])ain 
in the left side. The ]diysician who was called stated he found a 
large spleen. She was in bed four days and thought she had fever. 
The ])ain recurred at intervals, and each time she thought fever 
recurred.. Four days before coming to the ollicc .she found difficulty 
in lying down or stoojnng or making any considerable jnovement of 
the bcxly; cough or deej) breathing gave much distress. She had 
lost twenty pounds in weight since the onset of this complaint, 
l)ut had l)een uj) and around doing her work much of the time. 

Plitiskal findinris. Patient looks thin, tired and in evident dis- 
tress. A very large tumor was found in the U])per left quadrant, 
extending diagonally downward and toward the right, three inches 
beyond the navel and having the general characteristics of an 
enlarged spleen. It was very tender to ])ressure and the pain 
increased on movement. Xo s])leen notch could be identified. 
General examination of the chest was negative. Hie fluoroscope 
showed some fixation of the left side of the diaiihragm. It also 
showed the stomach crowded over to the right; the colon was not 
studied. Pelvic examination uncovered a jicssary whicli she had 
worn for fourteen years. When this was removed the ccrncal area 
looked very angry, and it left some bleeding. Retroperitoneal 
septic accumulation was thought of, but the temperature was 
nonnal and nothing else corroborated such a hypothesis. Further- 
more, after throe days in the ho.spital, with vaginal douches, tlie 
local condition entirely cleared up. The blood showed a picture 
strikingly different than might have been exqiectcd from a spleno- 
myelogcnous leukemia. "^I'lie first leukocyte count showed 05,000. 
The lilood smears showed an overwhelming predominance of well- 
fonned adult tyjie jiolymorjihonuclear neutrojihil cells. After three 
days’ rest in bed and sxanptomatic treatment the second leukocyte 
count showed 45,000. 

Photomicrographs (Figs. 1 to 3), with lower, medium and liigher 
magnification, show strikingly well the fonn of the leukocytes. 

. The neutro])hil granules took on the customary stain with Wright’s 
stain, but the cosinopluls were difficxdt to find, as wore also the small 
IjTuphocytes. An average differential count showed: Polymorpho- 
nuclears, 99 per cent.; large lymphocytes, 0.5 per cent. ; eosinophils, 
0.5 per cent.; an occasional nonnoblast; 200 cells were counted. 
This relationship continued in all the differential counts made. 
Red-blood count showed 4,200,000 and hemoglobin 80 per cent, 
when the patient was first seen. 

After continuing, with much discomfort and abdominal distress, 
operation was advised and carried out by Dr. W. A. Coventry, of 
this clinic, on December 3, 1917 : 
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“A large spleen was found, strongly adlierent to the diapln-agm 
above and separated from the stomach wall with gi-eat diffi- 


Fig. 1 



. — ^Photomicrograph of blood smear, sho-ning the verj' large number of leukocjdes 
in proportion to the red blood cells. 



2. ^Photomicrograph -ndth higher magnification, showing very well the nuclear 

structure and giwng a suggestive outline of the granules. 
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culty. Sutures had to lie ])lace(l in tlic outer wall of the stomaeh to 
close a possible defect. A decided perisplenitis accounted for those 
adhesions, particularly above and behind. The operation resulted 
in considerable shock so intravenous saline and other methods of 
stimulation were resorted to. After the second day recovery was 
uncventhil except, for some slight wound drainage, beginning after 
the sixth day and lasting for a week.” 

A decided increase in the leukocytes followed almost immedi- 
ately after the operation. On December G, 1917, the count was 
240,000; on December S it was 17.5,000. This increase of about 
sixfold, while large, is not, so greatly out of proportion as might 



Ek!. 3. — PhotomioroRr.'iph •nilli still hifrlior mafniificntioiis find bc.'iutifuliy showing 
the ndnlt typo^of well-formed iniclei nnd also showing granules. 


appear, since splenectomy or even hysterectomy has been known 
to transiently increase a low count to a similar degree. The count 
on December 12 was 50,000; at the time of leaving the hospital, 
December 29, the count was 45,000. She was able to walk around 
easily, had lost much of her nervousness and was eating well. 

She went away some distance to her home. We had no oppor- 
tunity for further blood counts, but her daughter reported, from time 
to time, a rapid improvement in her health, increase in strength, and 
that she had again assumed lier usual liousehold duties. 

When she was again seen it was by one of my associates, and at a 
time when we were having the epidemic of streptococcus lung 
infection that occurred in tire spring of 1918. She entered the 
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liospital on April 27, 1918, in a comatose condition. She had then 
been sick about one week. Massive dulness was reported over the 
bases of both lungs, more on the left than on the right. She was 
raising bloody, frothy material and died within two hours. An 
autopsy was not permitted and her sudden death made procrastina- 
tion in getting blood smears particularly unfortunate. 

Discussion. The data in this case are lacking in many points of 
interest. The persistent increase, however, in adult pDljunorpho- 
nuclear leukoc 3 i;es, associated uath splenomegaly was so definite 
as to merit an analysis of the factors concerned. It I’equires courage 
to plunge into any discussion invohdng the spleen; in so doing we 
are easily led into a consideration of controversial matter. However, 
certain light seems to be thrown on the spleen function in the pres- 
ence of hj'peractivitj'' in the bone-marrow jdelding an excessive 
number of leulcocytes (even though of normal forms) in the circu- 
lating blood. 

In the embryo, up to the fourth month of fetal life, both the spleen 
and bone-marrow form red blood cells; both, together vTtli certain 
Ijmpli gland and Ijmph-adenoid tissue, possibly also the liver, form 
myeloblasts. After the fourth month of fetal life both ei^'^tliroblasts 
and myeloblasts are formed almost entirely in the bone-marrow. 
Thereafter, physiologically and pathologically, we may state that 
the bone-marrow and the spleen, m the 'process of blood regeneration 
and destruction, 'ivorlc coordinatehj. 

The normal disposition of incapacitated red blood cells seems to 
be accomplished largely through the filtration or sieve-lik'e action 
of the spleen pulp, the discarded material being carted to the liver 
and becoming the ultimate source of pigment in the bile. Obsolete 
polymorphonuclear leulvocyces seem to meet a similar fate, altliough 
probably a large number, particularly when called forth by localized 
inflammation or other chemotactic influences, are cast off from the 
body in the form of discharges, such as is seen in purulent sputum, 
disdiarging abscess or in pyelocystitis producing pjniria. But when 
we know that the bone-marrow is hjT^erfunctioning for considerable 
periods of time without known avenues of escape for either the 
excess of red or white cells it seems logical to assume tliere will be 
an overfunction of the spleen, with enlargement. Incidentally, 
we may remark that much more is knmvn concerning the general 
method of erythrocyi;e destruction and replacement than of the 
similar process obtaining for leukoc 5 i;es. 

A consideration of certain well-haiown pathological entities illus- 
trates well the position taken by the spleen and further demonstrates 
its response to varydng degi'ees of acti%'ity in the bone-marrow. This 
must be considered for the time being totally regardless of the ulti- 
mate etiological factors controlling hematopoietic function: 

1. We do not find spleen enlargement in the presence of a severe 
secondary anemia, for example, that caused by carcinoma of the 
stomach, with gradual enteric bleeding. 
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2. In the^ severest t^^ies of fulminating pernicious anemia 
(aplastic), with fatigued, overtaxed and hyjioplastic bone-marrow, 
we linvc no sjdcen or liver enlargement. 

3. It is diflicult with our prc.sent knowledge to speak dogmatically 
concerning the constancy of spleen h>'|)erfunction in so-called idio- 
pathic pernicious anemia. However, with the II-II index, ^ over 
one and higher, as elicited by a detennination of pigment values in 
the duodenal contents, and with a jiatient showing an icteric 
tendency, spleen enlargement is usually demonstrable. 

4. In Vaquez’s disease sjilenomegaly is one of the triad of s;s’mp- 
toms upon which the diagnosis is made; the liver is choked with 
blood-<lerived pigment. 

5. In the anemia of hcTnol\tic icterus, whether familial or acquired, 
the re.sults of h>T)cractivity in the bone-marrow arc lost through the 
hyperfunctioning of the enlarged silicon; dramatically enough the 
disease is tnircd by splenectomy. This is true whether the inherent 
.stimulus to overde.st ruction resides in the spleen itself or whether 
that organ is the unwitting agent of some extraneous factor. 

0. The same princi]de hokls with that group of anemias loosely 
classified as "s])lenic anemia.” When localized spleen disease, 
notably syphilis or tuberculosis, has been proved, persistent and 
extreme secondary anemias have been promptly ameliorated by 
splenectomy. 

The inference is left by W. J. Mayo, in an excellent article devel- 
oping the surgical indications for splenectomy,* that the remaining 
anemias in this group, however named, represent similar splenic 
processes as yet unknown and unidentified. The abdominal condi- 
tions associated with cirrhosis of the liver are similarly given 
plausible consideration and the splenic factor in visceral circulation 
analyzed. 

7. There is a conversational opinion expressed occasionally by men 
of ex]icrionce that myeloid letdremia or myelocythcmia represents a 
malignant overproduction of the bone-marrow, resulting in primitive 
cell forms, sarcomatous in nature, flooding the circulation. It is 
true that when this disease is well developed the whole hematopoi- 
etic system is involved. Then it is that leukemic tiunors may be 
found in almost any tissue, definitely metastasizing. The much 
enlarged spleen led to the earlier conclusion that these metastatic 
agglomerations therein became the source of many of the fonus in 
the blood. The early course of the disease, nevertheless, points 
strikingly to the attemjit on the part of the spleen to exercise the 
basic function of the pulp spaces to keep these abnormal elemeirts 
out of the blood, for the same reason as they engulf the broken-down 
and damaged crji;hrocytes in malaria. Hence it is that the Mal- 

’ Schneider, J. P.: Further Quiintitativc Study of Duodenal Blood-derived Pig- 
ments, Arch. Int. Med., 1917. 

’ Mayo, W. J.: Ann. Surg., July, 1919. 
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pigliian corpuscles are pushed aside and the pulp spaces become 
clogged with masses of myeloblastic elements. As further support- 
ing this screen function of the spleen we have: 

(c) In the few cases of myeloid leukemia in which splenectomy 
has been performed the accessory spleens and Ijmpli gland tissues 
have undergone hjqierplasia. 

(h) In follovdng the direct vascular connection beween the spleen 
pulp and the liver (well illustrated by pigment deposition in the 
liver in active pernicious anemia) we see the reason for the earliest, 
exquisite evidence of invasion of the general tissues in myeloid 
leukemia (just as in Ijmph-gland enlargement in the drainage area 
of the breast in carcinoma the glands withstand the brunt of the 
invasion, until they are overwdielmed). 

There is, tlierefore, striking argument in support of the general 
assmnption that the spleen exercises physically and pathologically 
a filtering or screen capacity. At operation in this case there was 
no indication of liver involvement or glandular enlargement; in 
other words, nothing to indicate that the spleen was overrun or 
overpowered. This case, even more than Giffin’s, would seem to 
indicate that imder certain conditions there can be a calling forth 
of particular tjqies of leukocytes, normal in form and structure, 
without any apparent tendency to ultimate failure on thejpart of 
the bone-marrow (as shown by a mobilization of embryonal or 
immature' forms), seeming to exemplify the ability of the bone- 
marrow to hjqierfunction in a benign way. '^^^lat the chemotactic 
irritant was in this case must remain unsolved. Splenomegaly, 
as might be expected, took place to a marked degi’ee. It appears 
more likely that the massive adliesions about the spleen were the 
result of hyperactivity and congestion in that organ, with over- 
growth of connective tissue ratlier than the inherent cause of the 
leulcocytosis itself. The long-continued irritation due to the wearing 
of the pessary is only one possibility and the usual possibilities of 
focal infection come to mind. Indeed, the ultimate mechanism 
or device which stimulates or restrains the bone-marrow in its 
degrees of activity, depending on bodily needs, is poorly undersf ood. 
It is known that different tjqies of leukocji;es appear in the blood 
under the influence of varying irritants or infections, such as eosino- 
philia in trichinosis and an increase in large lymphocytes in malaria 
or pertussis. But wherever this control may'^ be found ultimately’^ 
to lie it probably follows the rule of otlier physiological processes: a 
definite sequence of events transpiring whenever certain elemental 
stimuli are given recognition. This makes it possible for tlie ensuing 
circle of events to be broken in any portion of the chain and the 
disease picture that results must vary’ greatly, depending on the 
position and type of the break. The disturbance of one segment 
of the hematopoietic system ydelds lymiphatic leukemia or Hodgkin s; 
overstimulation of the bone-marrow from as y’et unknown sources 
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produces another picture. But whetlier the end-products of this 
hjTDerfunction, circulating in the blood produce the picture of hj^er- 
leukocytosis or a leulvemia must depend on whether the myelo- 
blastic production is lawful and benign, or Bolshe^dstic and malig- 
nant. In eitlier case splenomegaly can be expected. The spleen 
and hone-viarrow hypcrfmicfion coordinaiely. 

For H. Z. Giffin’s kindly interest in this case and his opinion and 
studies of the blood slides as well as the making of the photomicro- 
graphs, I Ynsli to acknowledge my deep indebtedness. 


A COMPAEATIVE STUDY OF THE TRYPANOCIDAL ACTIVITY 
OP ARSPHENAIVUNE AND NEOARSPHENAMINE. 

By Jay F. Scilvmberg, M.D., John A. Kolmer, M.D., 

AND 

George W. Raiziss, Eii.D., 

rim..vi>Ei-rniA. 

(From tho Dormntologic.'il Research Laboratories of Philadelphia.) 

As tile result of comparative therapeutic tests conducted by 
Hata‘ in hen spirillosis and with mice infected vith S. obermayeri, 
Ehrlich announced that 0.9 gram neosalvarsan possesses the cura- 
tive value of 0.6 gram salvarsan; from the practical standpoint of 
treatment in sj’philis this subject is of gi-cat importance, and par- 
ticularly so by reason of the opinions held by several syphilographers 
of experience that neoarsphenamine in the amounts commonly 
administered (0.6 to 0.9 gram) does not appear to possess the same 
therapeutic activity as arsphenamine (0.4 to 0.6 gram). 

Purpose of Investigation. In our experiments conducted for 
the purpose of ascertaining the comparative therapeutic activity 
of arsphenamine and neoarsphenamine, we utilized rats infected 
vith a virulent strain of T. cquiperdum, to ascertain the smallest 
amounts of arsphenamine and neoarsphenamine, produced by 
other laboratories and by ourselves, that would sterilize animals 
infected twenty-four hours before Avith intraperitoneal injections 
of approximately known numbers of tr^'panosomes. Inasmuch as 
the trjqianosomes in the control animals appeared in the peripheral 
blood within forty-eight hours and caused death in from the fifth 
to seventh day, these experiments jdclded quite sharp and definite 
results, altliough constituting a severe test of the therapeutic 
activity of the compounds. 

A second purpose of these studies was to detennine whether differ- 


’ Tho Experimentnl Chomothorapy of Spirillosos, Robman, London, 1911. 
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ent lots of arsphenamine and neoarsphenamine showed variation 
in their ^ tr^anoeidal activity, in the same manner tliat their 
toxicity is likely to vary;- this is likewise a subject of much practical 
importance from the standpoint of standardization of these com- 
pounds. 

Practical Value of Trypanocidal Tests for Determining the Curative 
Properties of Arsphenamine and Neoarsphenamine. From the stand- 
point of treatment of syphilis, therapeutic tests employing 
rabbits infected with T. pallidum are in some respects to be 
preferred, but rabbits vary considerably in susceptibility to testic- 
ular and generalized infections, tend to recover spontaneously, 
the Treponema is very susceptible to the influence of arsenical 
compounds, and is not well adapted for experiments designed to 
elicit sharp differences m therapeutic activity; furthermore, thorough 
examinations of the lesions for e\ddences of therapeutic effects 
are very , laborious and time consiuning. In addition very large 
numbers of rabbits are required for testing a few compounds, 
adding greatly to the expense and labor involved. 

Trypanocidal tests, however, utilize a smaller and cheaper animal, 
infections are regular and sure, the evidences of therapeutic activity 
insofar as arsphenamine and neoarsphenamine are concerned are 
sharp and decisive, and not more than two or tlnee weeks of 
observation are required for the results. 

Insofar as comparative tlierapentic tests with arsphenamine and neo- 
arsphenamine are concerned we believe that trypanocidal tests may 
be accepted as an index of thcrapcniic activity becavsc both compounds 
are markedly trypanocidal', the vafue of these tests is, however, 
sharply limited inasmuch as certain other medicinals of value in 
the treatment of pallida infections, notably the mercurials,'’* are 
unable to influence the course of experimental trypanosomiasis, 
due in part to their high toxicity which thereby prevents the admin- 
istration of sufficiently large doses; trypanocidal tests may be regarded 
thertfore as possessing a positive value only, that is, they may be 
taken as a method of determining comparative therapeutic actmty 
of medicinals possessing trypanocidal activity in vivo; medicinals 
such as the mercurials which fail to influence trypanosomiasis of 
animals, may still possess spiroclieticidal properties and for this 
reason negative trypanocidal tests are of little or no value in excluding 
the therapeutic activity of these compounds in syphilis. 

We are not aware of any evidence that tends to invalidate the 
proposition that arsphenamine and neoarsphenamine proving 
trypanocidal in vivo will exert spiroclieticidal properties in vivo 
and prove therapeutically active in syphilis; as stated above, how- 

2 Schamberg, J. F., Kolmer, J. A., and Raiziss, G. W.: Comparative Studies of 
the Toxicity of Arsphenamine and Neoarsphenamine, Am. Jour. Med. Sc. (To be 
published later). 

* Sehamberg, J. F., Kolmer, J. A., and Rairiss, G. W.: The Chemotherapy of 
Mercurial Compounds, Am. .lour, Syph., 1917, i, 1-43. 
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OA’cr, the converse is not necessarily true, that is, raedicinals as the 
mercurials, failing to influence trjT^anosomiasis will not necessarily 
fail to influence infections with T. pallidum. 

As stated by Pearce and Brovm^ the treatment of ex]oerimental 
t.rj'panosomiasis of mice and rats is largely a matter of speed of 
action yielding valuable data in a relatively short space of time on 
the therapewtic actmty of a compound. These investigators, how- 
ever, have very properly stated that experiments of this character 
do not involve the treatment of clwonic tissue changes as in trjToano- 
somiasis of guinea-pigs and rabbits, which are more nearly analogous 
to the naturally acquired fonns of the disease, but that the two 
types of infectious suijplement each other in the chemotherapy of 
exiicrimcntal trypanosomiasis. 

Technic of Trypanocidal Tests. The strain of T. cquiperdum 
employed in our experiments appears in the peripheral blood (tail) 
within forty-eight to seventy-two hours after intraperitoneal infec- 
tion; by the fifth to seventh days after infections enormous numbers 
of trypanosomes are in the blood and may outnumber the erythro- 
c.^des. The animals usually die on the fifth to seventh days. We 
have found the results with this strain to be sharper and more 
decisive than those observed with the relatively non-\arulent T. 
Icwisi and better than vith T. brucei, which is usually too ^^rulent 
and kills too quickly. 

Rats weighing from 100 to loO gm. are employed; pregnant 
animals are exchidcd. Each animal is weighed after eighteen hours' 
fasting and injected with a dose of arsphenamine or neoarsphen- 
amine according to body weight. (See Table I.) 

The question of infection is very important in relation to the 
results of these tests; we routinely infect twenty-four hours before 
administering the medicinal, the infection hamng this much headway 
before treatment begins. The number of tr^qianosomes used in 
infecting the animals greatly influences the results as shown in a 
pre\dous paper by Kolmer;^ infection'vdth a great number of trypano- 
somes requires a much larger dose of arsphenamine or neoarsphen- 
amine for sterilization than infection with a small number, and the 
method proposed for counting the trypanosomes and infecting with 
approximately known numbers with blood removed aseptically 
from the heart of the seed animal® has proved of distinct value. 
It is only by using rats of approximately the same weight and 
infecting with approximately known numbers of trypanosomes by 
intraperitoneal injection that the experiments are rendered uniform 


* Experimental Trypanosomiasis; its Applications in Chemotherapeutic Inves- 
tigations, Jour. Exper. Med., 1918, xxviii, 109-147. 

‘ A Method of Transmitting Known Numbers of Trypanosomes, with a Note on 
the Numeric Relationship of Trypanosomiasis to Infection, Jour. Infect. Dis., 
1915, x^^i, 79-94. 

® Kolmer, J. A.; A Method of Transmitting Blood Parasites, Jour. Infect. Dis., 
1915, xvi, 311-312. 
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and coni])araHve;" additional exjjcrhnents l).v Ivolinci- and YagcP 
liavc einpliasized the importance of these faetors in the technic, 
and have shown tliat wlicn the animals vary greatly in weight, best 
results are secured by infecting with trypanosomes according to 
tlie weight of each animal. ^Yit]l rats weighing from 100 to 200 
gm. uniform infections are secured with 250,000 to 500,000 trj’pano- 
somes per rat; lighter infections suffice and render the residts more 
delicate as shown in Table II, but under these conditions one or 
more of the controls may not develop trypanosomiasis and thereby 
cloud tile interpretation of the entire exiieriment. 

TABLE II.— COMPARATIVE TRYPANOCIDAL ACTIVITY OF 
ARSPHENAMINE AND NEOARSPHENAMINE.* 


Results in dnys niter treatment. 
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* Rats infected tvith 180,000 T. cciuiperdum. 


The dose of arsplienamine and neoarsphenamine is prepared 
separately for each rat in small sterile vials and is contained in 1 c.c. 
which is slowly injected with a syringe in a saphenous yein; in testing 
arsplienamine doses ranging from 0.005 to 0.020 gm. per kilogram 
of rat were generally administered and neoarsphenamiUe in doses 
ranging from 0.008 to 0.040 gm. per kilo. 

The blood of each animal, including the controls, is examined 
each day over a period of three weeks by placing a drop from the 
tail on a cover-glass and allowing the blood to spread in a film when 
placed upon a slide; the results are recorded numerically as few, 

J Kolmcr, J. A., Schamberg, J. F., .and Raiziss, G. W.: The Numeric Relation- 
ship of Infection to the Chemotherapy of Experimental Trj’‘panosomiasis, Jour. 
Infect. Dis., 1917, xx, 35-44. 

® A Further Study of the Numerical Relationship of Infection to Experimental 
Trypanosomiasis and Influence upon Chemothertipeutic Tests. (To be published.) 

VOL. 160, NO. 1. JULY, 1920. 2 
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* Rats infected with 500,000 T. equiperdum. 

t These rats developed trypanoRomiasis after the eighth day and died about five days later. 
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+j ++J +++ JiDcl ++ + +, the latter referring to the presence 
of numbers of tr^T^anosomes too nmnerous to be counted. 

TABLE IV.— COMPARATnT3 TRYPANOCIDAL ACTIVITY OF 
ARSPHENAMINE AND NEOARSPHENAMINE.* 
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kilo. 

Results in dny.s after treatment. 
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* Rats infected with 600,000 T. equiperduni. 

t This rat developed trjTanosoniiasis on eighth day and died on twelfth day. 


TABLE V.— COMPARATIVE TRYPANOCIDAL ACTIVITY OF 
ARSPHENAMINE AND NEOARSPHENAMINE.* 


Compound. 


Results in days after treatment. 
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* Rats infected ■with 500,000 T. eqniperdum. 

t Developed trypanosomiasis on eighth day; died on fourteenth day. 


A twenty-one-day period of observation is necessary, inasmuch 
as trypanosomes may appear in the peripheral blood of animals 
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Results in days after treatment. 
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* Rats infected with 500,000 T. equiperduni. 

t Rat developed trypanosomiasis on the eleventh day and died on the fourteenth. 
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treated wdth arsphenamine and neoarsplienamine as late as sixteen 
days after infection; all rats proving sterile at the end of three 
weeks usually live indefinitely insofar as the effects of the experiment 
are concerned. The examination for tr^^janosomes in the tail blood 
begins on the day followng treatment which is the third day after 
infection; the results are recorded in tliis manner. (See Tables I 
to VI.) As is usual in tests of tliis kind the results are never 
mathematically accurate and rats frequently die vdthout showing 
tr;yq)anosomes in their blood. 

TABLE VII.— THE TRYPANOCIDAL ACTIVITY OF ARSPHENAMINE 
PREPARED BY DIFFERENT LABORATORIES. 


Smallest sterilizing doses per kilogram of weight. 
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TABLE \T;II.— THE TRYTANOCIDAL ACTIVITY OF NEOARSPHEN- 
AMINE PREPARED BY DIFFERENT LABORATORIES. 


Smallest sterilizing doses per kilogram of weight. 
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Results. The results of a number of experiments with arsphen- 
amine and neoarsplienamine prepared by six different laboratories 
are shown in Tables I to VI as examples; a summary of these tests 
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is presented in Tables VII and VIII giving the smallest amounts of 
each compound per kilogram of rat, proving sufficient for steriliza- 
Sr°4tion determined by a period of three weeks of 


Sugary. 1. The smallest trj'panocidal doses of amphenamine 
(jor ihe slrain vsed in ovr expermenis) ranged from 0.010 to 0.030 
gm. per kilogi'am of body weight of rat; the average for the arsplien- 
^ amines of the six difterent laboratories ranged from 0.0188 to 0.026 
gm. per kilogram of weight, girdng a general average based upon 
tests conducted with twenty-one compounds, of about 0.023 gm. 
per kilogram of weight as the tr^^panocidal dose. 

2. Tlie smallest trj'panocidal doses of neoarsphenamine ranged 
from 0.020 to more than 0.040 per kilogram of bodj^ weight; the 
average for the neoarsphenamines of the six different laboratories 
ranged from 0.030 to more than 0.043 gm. per kilogram of rat, 
gmng a general average based upon tests conducted with twenty- 
two compounds, of from 0.037 to 0.040 gm. per kilogi-am of weight, 
as the trjTianocidal dose. 

3. According to these tests arsphenamine is about 1.7 times as 
trj'panocidal as neoarsphenamine, the ratio being; 


Smal lest tnaj anoeidal dose of a rspliepamipo, 0.023 gram 
Smallest trypanocidal dose of neoarsphenamine, 0.04 gram 


According to Castelli’s» report (see Table IX) the following 
ratios ma.y be made out for other micropariisites: 

Smallest dose of arsphenamine for S. obermayer, 0,1 0056 gram 
Smallest dose of neoarsphenamine for S. obermayer, 0.1998 gram ~ 

Smallest dose of arsphenamine for hen spirillosis, 0.0035 gram 
Smallest dose of neoarsphenamine for hen spirillosis, O.OOG gram ~ 

Smallest dose of arsphenamine for rabbit sypliilis, 0.0235 gram ^ ^ 
Smallest dose of neoarsphenamine for rabbit siTphilis, 0.035 gram ~ 


TABLE IX.— THERAPEUTIC DOSES OF SALVARSAN AND NEOSAL- 
VARSAN AS GIVEN BY CASTELLI. 


Animal. 

Infection. 

Route of 

sterilizing doses per kilo. 

(idministration. 

i 

1 Safvarsan. | 

Neosalvars.tn. 

Mouse . . 

Recurrent fever 

Subcutaneous 

' 0.10G56 


Recurrent fever 

' Intravenous 

1 0.10056 

i 0.1998 

Hen .... 

Spirillosis 

; Intramuscular ■ 

0.00350 


Rabbit 

Syishilis 

i Intravenous 

1 

0.02-0.027 

0.03-0.04* 


* Doses lolling spirochetes in testicular lesions in twenty-four hours. 


« Castelli,fG.: Ueber Neosalvarsan. Bostimmung der Toxizitat und der lieilen- 
den Wirkung bei experimentellen Spirochatenkrankheiton, Ztschr. f. chemotherapio 
orig., 1912-1013, i, 321-352. 

Castelli, G.: Ueber Neo.salvarsan, Ztschr. f. chemotherapie, orig., 1912-1913, 
i, 122-135. 
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Our results arc tliercforc in close agreement witli those of Castelli 
and indicate that arsiihcnamine is from 1.5 to almost 1.8 times 
more active therapeutically against virulent trypanosomes, spirilla 
and T. pallida than neoarsphenamine; it is also of interest to note 
in this connection the close parallelism among the ratios for the 
different microparasites employed in these tests by Castelli and 
ourselves. 

4. According to these results Ehrlicli’s ratio of therapeutic activity 
given as 0.6 gm. arsphenamine equal to 0.9 gm. neoarsphenamine 
is incorrect; rather 0.6 gm. arsphenamine is equal to about 1.05 
gm. neoarsphenamine. In the treatment of syphilis with neo- 
arsphenamine either larger doses are indicated than are usually 
given or probably better still, the .same or .smaller doses at more 
frequent intervals. 

5. The ratio of dosis ihcraimiiica to dosis lolcrata of the two 
compounds is very interesting and may be stated as follows; 

(а) The trypanocidal dose (dosis therapeutica) of arsphenamine 
is 4.56 tunes less the highest tolerated dose (dosis tolerata) according 
to the ratio; 

Dosis tolcr.ita, 0.105 gram per kilo _ ^ 

Dosis thorapcutic.i, 0.023 gram per kilo 

(б) The trypanocidal dose of neoarsphenamine is 6.35 times less 
the highest tolerated dose according to the ratio; 

Dosis iolcrata , 0.254 gram per Idlo — q 35 

Dosis thorapoiitica, 0.04 gram per Idlo 

From these results it is e^ddent that neoarsphenamine is a safer 
drug; even when doses of 1 gm. of neoarsphenamine which approxi- 
mates 0.6 gm. of arsphenamine in therapeutic acti^dty are given 
in the treatment of syphilis there remains a larger margin of safety. 

Conclusions. 1. Trjqianocidal tests emplojdng rats infected 
with T. equiperdmn provide a means for determining the curative 
properties of arsphenamine and neoarsphenamine. 

2. Such medicinals as, arsphenamine and neoarsphenamine 
pro^dng trypanocidal in vivo are probably curative in syphilis; other 
compounds as the mercurials, which are unable to influence experi- 
mental trjqianosomiasis, may still influence infections with T. 
pallida; trypanocidal tests possess, therefore, a greater positive than 
negative value in chemotherapeutic studies in syphilis. 

3. In conducting trypanocidal tests the virulence of the strain, 
the method of infection, the interval between infection and treat- 
ment and the weight of the test animals are modifying factors and 
must be rendered uniform to secure satisfactory results. 

4. With the strain of T. equiperdmn employed in these experi- 
ments the smallest amounts of arsphenamine sterilizing rats infected 
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twenty-four liours previously varied from 0.010 to 0.030 gm. per 
kilo of body weight, the general average for twenty-one cornponnds 
prepared liy six different laboratories, being 0.02.3 gm. per kilo of 
rat. 

5. Tile smallest sterilizing doses of neoarspbenamine under 
identical conditions varied from 0.020 gm. to more than 0.040 gm. 
per kilo of rat; the general average for twenty-two compounds from 
six different laboratories was about 0.040 gm. per kilo. 

6. The trypanocidal activity of different lots of arsphenamine 
and neoarsphenamine prepared by the same laboratory and by 
different laboratories varied in a manner analogous to variations 
in lethal toxicity for rats. 

7. The tr\T)anocidal activity of arsphenamine is 1.74 times gi'eater 
than that of neoarsphenamine; in experimental infections with 
S. obermayeri, hen spirillosis and rabbit sj^^hilis, Castelli found 
arsphenamine from 1.5 to 1.78 times more active therapeutically 
than neoarsphenamine. 

8. According to these results 0.6 gm. arsphenamine equals 1.05 
rather than 0.9 gm. of neoarsphenamine in therapeutic actmty. 

9. The trypanocidal dose (dosis tlierapeutica) of arsphenamine 
is 4.56 times less the highest tolerated dose for the rat (dosis tolerata) ; 
the trypanocidal dose of neoarsphenamine is 6,35 times less the 
highest tolerated dose. 

10. These results indicate that neoarsphenamine is a somewhat 
safer compound than arsphenamine; even when 1 gm. of neoarsphen-' 
amine is administered as equivalent in therapeutic actmty to 0.6 
gm. arsphenamine, the margin of safety is greater. 


CONTRACTION WAVES IN THE NORMAL AND HYDRONEPH- 
ROTIC URETER: AN EXPERIMENTAL STUDY. 

By Wilder G. Penfield, B.A. (Qxon.), M.D., 

OXFORD, ENGLAND. 

(From the Laboratory of Surgical Research, Harvard Medical School.) 

Most of the extensive work tliat has been done on hydroneplnosis 
has been confined to the Iddneys. At the suggestion of Dr. W. C. 
Quinby the experiments reported here were undertaken to study the 
meter in this condition. 

hlETHOD. Rabbits were found to lend themselves readily to 
observation of the meter in situ, while dogs were used both for tliis 
purpose and for the study of meteral peristalsis in vitro. The 
mediod employed was briefly as follows: 
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Eacli animal was etJierized. Witli strict aseptic precautions a 
small ventral incision was made in the abdomen and a rubber band 
of sm.all caliber fastened about one ureter, just above the bladder, 
so as to cause a paitial constriction. In a few cases tliis ligation was 
made higher up. The abdominal incision was then closed. 

An incomplete ligation was preferred to a complete one for the 
following reasons: (a) The resultant hydronephrosis is of slower 
development but greater in degree.* - (b) The condition would 

thus more nearly resemble clinical hydronephrosis which is usually 
caused by partial or recurring obstruction, (c) Only in one recorded 
experimental case has atrophy of the kidney followed incomplete 
ligation, whereas it almost always follows complete ligation.^ 

After a period varjung from tlmee weeks to five months a second 
operation was performed. The dogs were etherized a second time, 
die rabbits were anestlietized v,dth paraldehyde. A long, ventral 
abdominal incision was now made, tlie rectmn cut across at its lowest 
point and all of tlie intestines reflected upAvard after cutting the root 
of the mesenterj’’ as high as the superior mesenteric artery. This 
exposed both ureters to inspection tliroughout their course. The 
whole preparation was placed for observation under glass in a 
cliamber maintained at a temperature of 38° C. 

After observ^ation in vivo, both tlie normal and hydroneplirotic 
ureters were removed from the dog and placed in oxygenated Locke’s 
solution* at 38° C. During the succeeding twelve hours experi- 
ments Avere performed on each ureter. Instead of excising separate 
strip or ring segments, as previous experimenters have done, < ^ e 7 s 
the whole ureter AA^as preserved intact. A ring segment of about 
1 cm. at either end of tlie ureter Avas caused to record its contrac- 
tions by means of loops of fine silk passed on a needlef tlrrough the 
ureter wall and out at the end of the ureter. Thus a ring of chcular 
muscle AA^as included, in the loops. These segments were connected 
in this way with light, balanced, writing leA'^ers which registered on a 
smoked drum. The beginning and the end of a AA^ave of peristalsis, 
or retroperistalsis, was thus graphically recorded as well as the time 
required for the passage of the AA^ave. 

As a result of tlie first operation marked unilateral dilatation of 
the ureter and pelAus was found in every case but one, a series of 
thirty-two animals being used. In preAuous experiments on hydro- 
nephrosis atrophy of the ureter walls has been found in tlie great 
majority of cases.® This may have been due to the fact that 
complete ligation has been employed by most observers. In tlie 
experiments reported here the wall of the dilated ureter Avas found to 
be much liATiertrophied in the majority of instances and microscopic 

* For the most satisfactory composition of Locke's solution, sec note 7. 
t It was found necessary to use the finest needles and silk such as arc employed in 
suturing bloodvessels. The needles were blunted a little to ensure against injury to 
the wall of the ureter after passing through it. 
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examination showed that tins occurred in all three muscle layers. 
In three experiments the rubber bands cut quite tlirough the wall 
of the ureter. In two of tliese cases the ureter had reestablished its 
lumen and apparently functioned as before ligation. Two of the 



Fig. 1. — Dog 128, June 25. Normal ureter in Locke’s solution. The peristaltic 
waves were complete. The bladder end of the ureter acted as pacemaker throughout 
the experiment; time marked in five-second inten-als. 


rubber bands were found free inside tlie hydronephrotic sac. Caulk 
and Fisher'® have shown that tlie lumen may be restored after com- 
plete ligation by epithelial outgrowths of tlie wall from above and 
below the ligation in six weeks’ time. 



Fig. 2.— Normal ureter excised from a dog that had had no previous operation. 
The ring segments contracted independently throughout ’the experiment. This form 
of curve with groups of rapid contraction separated by long intervals of rest was 
exhibited by the bladder end of the ureter in several e-\perimonts. 

In each case where tliere had been no interference vitli the ureter 
the direction of peristalsis was from renal pelvis^ to bladder,* even 
when the ureter was dilated to over 1 cm. in diameter. In such 
cases tlie pressure throughout must have been the same. This 
would show that the stimulus of the pressure of freslily secreted 
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urine in die pelvis is not necessary to inaugurate peristaltic waves 
at tliis point. 

When the ureters were excised and suspended in oxygenated 
Locke’s solution as described above the origin of spontaneous 
peristaltic waves varied. This was true of both the nonnal and 
dilated uretere. Waves were as likely to pass up as down the ureter 
or even to alternate. In six cases it happened tliat few or no com- 
plete peristaltic waves occurred. Instead the segments at the two 
ends contracted independently. In three of these latter exioeriments 
die rate of contraction of die segment at tlie pehic end was faster 
tlian diat at tlie odier end. In the odier dwee exiieriments the rates 
at die two ends were fibout die same. No consistent difference in 
die confonnation of die curve made by die contraction of rings at 
different levels was noted, as mentioned by Satani when working 
with pigs’ ureters. 

Observations were made on die action of a few of die more impor- 
tant drugs on the excised iweter, but no exliaustive study of the 
pharmacologA’’ of die ureter was undertaken.* 

It has been olisen-ed by numerous experimenters diat antiperi- 
stalsis may be induced by mechanical stimulus applied directly to 
die ureter. Leiffn and Goldschmidt*-* in 1893 caused a passage of 
colored solution from die bladder to die pelvis of the kidney by 
mechanical stimulation of the bladder. No reference to a repetition 
of these experiments was found in the literature of die ureter. In 
1911 Cannon*® showed die possibility of inducing antiperistalsis in 
die colon. He observed the foimation of a local constriction ring 
follovTiig stimulation mechanically or widi barium cliloridc, and 
that diis ring beat rhjdlimically, thus inaugurating simultaneous 
waves of peristalsis and antiperistalsis. Up to diis time nodiing 
analogous to diis has been demonstrated in the ureter. 

In experiment 10 the abdomen was opened, die intestines 
reflected upward and the rabbit placed in a warm box as usual. 
The dilated ureter was pinclied between forceps. A ring of con- 


* In view of the recent stimulating work on the pharmacologj' of the ureter by 
Macht, " and still more recently by Satani, ® it may bo of interest to note the 
effect of a few drugs on the whole excised ureter of a dog, ns distinguished from the 
separate ring segments of pig ureters used by the two above-mentioned experimenters. 
In both normal and hypertrophied ureters epinephrin produced an increased rate of 
contraction. No effect on the conducti\'ity w.as detected and the two ends responded 
equally. 0.015 gm. papaverin in 50 c.c. Locke’s solution decreased the tone of the 
ureter and the rate and amplitude of contraction. The bladder end, in fact, was 
quickly paralyzed while the pelvic end continued at a slower rate. Nicotin caused a 
marked increase in the tonus and rate of contraction at both ends, which was followed 
by paralysis. Pilocarpin and atropin were added to Locke’s solution in four cases. 
In three there was no effect. In the fourth, after the addition of 0.13 gm. pilocarpin 
to 50 c.c. Locke’s solution, there was a small but definite increase in the rate of both 
the pelvic and bladder segments. This was followed by 0.013 gm. atropin, which 
made the contraction rate a little slower. In these experiments these two last drugs 
had very slight effect on the ureter, if any, and one would be led to suppose that in 
therapeutic doses they would have no effect. 
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traction fonncd at once and in a few seconds a single contraction 
wave was sent out simultaneously in each direction. After this, 
however, die area acted as a block, arresting the spontanous waves 
of peristalsis from above and tlius permitting tlie lower half of tlie 
meter to contract independently. At a rate much slower than tlie 
previous normal peristalsis, waves of retroperistalsis passed from a 
point in die meter just above die bladder upward to die block. 
This continued for about fifteen minutes. During this time the 
traumatised area acted like a Stannius ligatme on the heart, cutting 
off stimuli from the normal pacemaker in die pehds or pelvi-ureteral 
junction. 

In experiment 14, performed on a rabbit, it was found diat the 
application of a drop of dilute solution of barium cliloride to die 
dilated meter in situ, resulted in the production of a local ring of 
tonic constriction. From this point, at interv^als of about tiventy 
seconds, waves of contraction were sent off simultaneously in both 
directions. This area of increased tonus could not be seen to beat, 
as could die rings in the colon described by Cannon, but odiervdse 
the phenomena are quite similar. It is probable diat if the meter 
were larger the ring would be seen to beat widi the inauguration of 
each contraction wave. Later, normal waves of peristalsis originat- 
ing at the pehns recmred and the antiperistalsis ceased. Moderate 
pressure upon tliis hydro-meter showed that urine could be forced 
out tlirough the constricting rubber band. In experiment 27, this 
time on a dog, the occlusion of the Imnen of the dilated meter was 
functionally complete, as no urine was seen to emerge from the 
meteric oribce into the bladder following peristaltic waves. On tliis 
m’eter the above experiment was repeated ivith a similar result, 
waves passing outward in bodi directions from the ring of increased 
tonus everj”^ four seconds. 

Discussion. In the last two experiments above cited the con- 
striction ring became pacemaker and controlled the whole meter, in 
virtue of the fact that its rlijilim was more rapid dian the rhythm 
of spontaneous contraction in any other part of die meter or pelvis. 
The rate of discliarge from the rings in the two cases was twenty 
and fom seconds respectively, '\^^len the hritability of these areas 
had become less the rhythm became slower and the pehds retmned 
to its role of inaugurating peristalsis. 

In those cases in wliich die proximal and distal rings beat inde- 
pendendy in Locke’s solution the rate of the kidney ring was more 
rapid tkan -that of die bladder ring in a rather small majority of 
cases. But in those cases in which spontaneous peristalsis was 
complete in vitro the location of the pacemaker was found to be 
in one end as frequently as in the other. Satani found that the 
single excised segments of meter from the pelvic end beat more 
rapidly in Locke’s solution than segments from the other end. 
Boulet and Gleyi® observed that the upper segment of a human 
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lu’cter contracteil more rapidly in Locke’s solution than the lower 
segment. Stern*" observed nonnal ureteral peristalsis two weeks 
alter neplirectomy. We may conclude tliat tlie rhytlunicity of the 
upper ureter is usually more rapid tlian tliat of the lower end, but 
tlie fall in rate is not very marked and the difl’ercnce easily upset. 
There is an area in the pehns, however, whose rate of spontaneous 
contraction is mucli above that of tlie ureter. Nagel*® noted that 
after making a section at tlie pelvi-ureteral junction tlie pehds 
coiituiued to contract vnthout intcrniption. In some of tlie present 
exjierimeiits, in Avhich tlie m'ctcr was distended to the most extreme 
degree, it ivas noted on opening the abdomen that tlie contraction 
caused by the peristaltic wave at tlie upper end of tlie ureter was so 
weak as to be scarcely Ansible, but a shadow-lilvc Avave always began 
at tlie pelvis and passed downward to tlie lower ureter where the 
distention was usually less and tlie contractions alwaj^s more 
ATgorous. There is, tlierefore, an area in tlie renal pehns whose 
spontaneous contraction rate is nonnally higher than tliat of any 
part of tlie ureter and which acts as pacemaker. 

Child*® lias shown tliat tissues Antli a rapid rate of oxidation 
are more susceptible to ceitain poisons, c. g., KCN, tlian tissues 
witli a slow rate. He showed in ctenophore tliat in passing from 
the aboral to tlie oral end tlicrc is a gi-adation of susceptibility to 
tlie poison and a corresponding gradation in the metabolic actiAuty 
at tlie successNe Ica'cIs. He proposed the hj'potlicsis tliat all axiate 
organisms, as avcU as all axiate structiu-es in complex organisms, 
have a gradient of metabolism underlying tlieh actmty. As 
examples of axiate structures or organs, take tlie intestine, the 
Fallopian tubes or tlie ureter. According to Child, tliat area aatII 
dominate tlie Aidiole organ Avhidi has tlie highest rate of metabolism. 
Peristaltic waA^es a\t11 folloAV a definite gradient of forces passing 
from an area of high rate of metabolic actiAnty to areas of longer rate. 
This descending patlway is called tlie metabolic gradient. Hjonan®® 
showed that regions of high metabolic rate are electropositive, 
internally, to regions of loivcr metabolic rate. Tashiro®* demon- 
strated a metabolic gradient as measured by CO2 production in 
nerves. This gradient he found to be in tlie direction foUoAved by 
nervous impulses AATthin the cells and their processes. Alvarez®® 
found tliat tlie spontaneous contraction rate of excised segments of 
intestine beating in Locke’s solution falls progressively in passing 
from duodenum to terminal ileum. He later observed that this 
gradation of rhythm con-esponds to a lilve gradation in CO2 produc- 
tion of segments at rest and contracting,®® and Avitli the production 
of catalase®^ in the whole gastro-intestinal canal. He concludes that 
the direction of peristaltic AA^aA'-es in the gastro-intestinal tract 
folloAvs underlying gradients of metabolism and that disturbances 
in peristalsis are related to alterations of local metabolic rate induced 
by traiuna, poisons, inflammation, etc. 
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If tile generalizations of Child be taken as a ivorking liypotliesis 
it must be assiuned that 'tliere is noimally an area in tlie renal pehns 
whose metabolic rate is higher tlian tliat in any part of the ureter 
and tliat also tliere is usually a downward metabolic gradient from 
tlie pehnc to tlie bladder end of the ureter. But tlie difference 
between tlie metabolic rates at tlie two ends of tlie meter must be 
so small as to be easily upset by abnormal conditions. It is not 
necessary to infer tliat, after its inauguration, tlie path of tlie peri- 
staltic wave is constantly along a downward metabolic gradient. 
For CA'ample, in experiment 10, as noted above, tlie pacemaker for 
the whole ureter was in tlie renal pelvis; but after injury to tlie ureter 
at its middle, sufficient temporarily to cut off the lower half from 
stimulation from above, it became apparent tliat in tliis isolated 
segment tlie rate of metabolism was greatest at the distal end, tlius 
causing retroperistalsis. 

At -die time of the first operation the accompanying vessels were 
carefully reflected before ligation of the ureter, so tliat the extrinsic 
blood and nerve supply should not be disturbed. Intrinsic blood 
supply and intrinsic nerves were doubtless functionally severed. 
Aside from this the dilated ureter differed from the normal ureter 
only in its reaction to distention, i. e., (a) muscular hj^iertrophy, 
in most cases, (&) increased rate of peristalsis. (These peristaltic 
waves were sometimes incomplete.) 

The conditions in the colon described by Cannon’^ in 1911 are 
reproduced in tlie hydro-ureter. His explanation of the rlijilimical 
contraction inaugurated by tlie constriction ring in tlie gut was 
brieflj'^ as follows: There are tliree principal underlying factors: 
(a) A ring where the smootli muscle fibers were shortened and tonus 
increased, {b) distention, (c) refractoriness. Smooth muscle when 
in a short state is extended more readily by a moderate load than 
by the same load when it is in a long state.^ The ring is stimulated 
to contract by distention, for wdtlidrawal of the colonic contents 
stopped tlie pulsations while return of tlie contents restored them. 
Refractoriness to stimulation during contraction and tlie early part 
of relaxation was held to explain the rh^rtlimicity. 

The hydro-ureter is likeivise a distended tube of smooth muscle 
which, like the colon, has an intrinsic innervation. This innervation 
of the ureter, however, is derived from the sympathetic system 
while tliat of tlie colon comes from tlie bulbosacral outflow.® 
Increased tonus and more rapid rhyrtlimicity followed the local 
application of barium chloride to tlie ureter. I^ffiat was tlie process? 

Tashiro^i found tliat stimulation of plant or animal tissue always 
caused increased CO 2 production. Barium cliloride is a stimulant 
of smooth muscle. The process of oxidation is tlierefore made more 
rapid in the ar 2 a of application. In other words, in the constriction 
ring, metabolic activity is increased and tliere must be a dovmward 
gradient of metabolism from tlie ring to all other parts of tlie ureter . 
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It may be urged that increased CO 2 production and other e\ddences 
of cell acthdty are due only to a greater amount of work done in 
areas inaugurating peristaltic waves. But tlie cardia of the stomach 
does less work tJian the pyloric end, and yet Alvarez^^ found that, 
associated witli its function of pacemaker and more rapid spon- 
taneous contraction when excised, there was greater production of 
CO 2 and of catalase in the cardia. 

Increased tonus exists at tlie constriction ring in tlie ureter as in 
tlie colon, but more fundamental tlian this is an increase in the rate 
of tissue metabolism. Therefore tlie rhytlim of the constriction ring 
may be attributed to ( 0 ) a higher rate of metabolism, (b) distention, 
(c) refractoriness. 

The ureter deserves more careful investigation along these lines 
and a better understanding of the physiology of the normal and 
dilated ureter is of the utmost importance in clinical lU’ologJ^ It has 
been noted above that .slight local trauma to the ureter causes a 
wave of contraction to be sent out in each direction from the injurcd 
area. Hyman-“ showed that injured areas have an increased meta- 
bolic rate and Segale"' that inflammaiion is associated witli increased 
biochemical cellular acthdty. It may be suggested tliat in the pas- 
sage of a renal calculus it is quite possible tliat the injurj^ inflicted 
by a sharp stone upon the uretcml walls may cause the inauguration, 
at this point, of wa^'es of peristalsis and retroperistalsis. In addition 
to tliese isolated contraction waves, which are undoubtedly sent out 
tlius from time to time, conditions are evidently reproduced clin- 
ically which in the above experiments caused the formation of a 
constriction ring. For in addition to increased local metabolism 
there must be a certain amount of distention following the action 
of the stone as a partial plug, especially after local contraction of 
tlie meter about it. The Iddney would continue to secrete urine 
until the intrapelvic pressure readied a point 40 to 50 mm. Hg 
below the blood-pressure."® 

Trauma and inflammation about tlie stone are sufficient to cause 
a local increase in metabolic rate. With tlie appearance of distention 
all the conditions necessary for the creation of a constriction ring 
would be fulfilled. Lucas® demonstrated that, normally, the action 
of the ureter vdll provide for a neutral or negative pressure of urine 
in the kidney pelvis even against a resistance of 15 cm. of water 
pressme. He reported that he had seen tlie middle portion of the 
excised ureter of a small dog raise a column of water 72 cm. If, 
then, retroperistalsis were produced by a constriction ring as sug- 
gested above a considemble degree of pressure could be induced in 
the pelvis. 

This would seem a more plausible cause of renal colic than local 
irritation or supposed ureteral efforts to dislodge tlie stone or only 
the passive dilatation of the pelvis by the secretion of urine against 
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Iiaclv pressure from a plugged ureter. Osier/® describing renal colic 
from pereonal experience, speaks of “flushes or rushes of hot pain 
at intervals, often momentary, usually passing to the back, less often 
toward the gi-oin.” ^ Also during pyelography, when tlie radiographic 
fluid is introduced into the pelvis under pressure through a ureteral 
catlieter, patients frequently complain tliat the pain induced is 
similar to renal colic. 

The suggested sequence of factors causing renal colic is, tlien, (a) 
trauma and probable inflammation of the ureter wall about iJie 
calculus, (6) contraction down upon tlie calculus causing temporary 
occlusion of the ureteral lumen, (c) increased pressm-e in the pelvis 
and ureter followed by moderate distention, (d) rhjdlunical contrac- 
tion waves passing out simultaneously in botli directions from the 
stone. 

Definite proof that retroperistalsis occurs in renal colic cannot be 
offered, but tlie experiments reported above and the demonstration 
of constriction rings in the ureter make such a hypotliesis wortliy 
of careful consideration. 

STOMiARY. Unilateral, incomplete ligations of tlie ureter were 
performed in a series of thirty-two rabbits and dogs. At a subse- 
quent operation tlie ureters of the rabbits were observed in vivo. 
In tlie case of the dogs, after observation in vivo, both meters were 
removed and placed in Locke’s solution, where a ring preparation 
was made at either end of the intact meter and contraction cmi^es 
graphically recorded. 

Extreme dilatation, more marked proximally, and in most cases 
liypeitrophy of the muscle walls, resulted. In two cases the rubber 
band ligature cut tlirough and the lumen of the meter was restored. 

In oxj’^genated Locke’s solution it was possible to record the 
beginning and end of peristaltic waves wliich passed tliroughout 
the lengtii of the meter. These complete spontaneous waves 
originated at either end vith equal frequency. In cases in which 
the segments of tlie two ends contracted independently tlie rate of 
tlie pehic ring was, on an average, a little more rapid than tliat of 
the bladder end. There was no consistent difference noted in tlie 
size and form of the contraction curves at the two ends in eitlier the 
normal or hydroneplirotic ureter. The effects of certain drugs were 
noted. 

Peristalsis in the unmolested meter always began in the pelvis 
even m cases of extreme dilatation, in which fresh secretion of urine 
into tlie pelvis could not be a factor in causing tlie inauguration of 
the wave.s at tliis point. Mechanical or electrical stimulation of the 
ureter at any point caused a wave of contraction to pass outward 
in eacli direction. In one experiment trauma to tlie midpoint of 
the meter produced a refractory area here which blocked waves 
from above. There then appeared waves of antiperistalsis arising 
near tlie bladder and passing upward to tliis block. 
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A crystal or drop of bariimi cliloridc applied to the hydroneplirotic 
ureter in viw caused a na^'o^Y ring of tonic constriction. Fi’om this, 
at a rapid rate, siinultaneons waves of peristalsis and antiperistalsis 
passed out in botli directions to tlic extremities of tlie ureter. This 
constriction ring is analogous to that described in the colon by 
Cannon. 

Conclusions. The ureter is a muscular tube which, when sub- 
jected to partial obstruction, always dilates, usually Inqiertrophies, 
and whos5 peristaltic rate is increased. 

Contraction waves jiass in cither direction with equal facility, 
depending on the location of the area whose rate of spontaneous 
contraction is most rajnd. This area is nonnally in the renal pelvis, 
but under abnormal conditions a more rapid pacemaker may be 
established elsewhere. From tlie analog^' to otlier axiate organs, 
it is suggested that underlying the more rapid rlni:hm of tlie pace- 
making area is the fact tJi.it its metabolic rate is more rapid than 
tliat in any otJier level of tlic ureter. 

Production of a constriction ring which becomes pacemaker for 
the ureter above and below it depends on tlircc tilings: the meta- 
bolic gradient, ureteral distention and refractoriness during con- 
traction and the first part of relaxation. 

It is suggested tJiat in the passage of a ureteral stone, trauma and 
inflammation increase the rate of metabolism in the ureter wall 
about the stone, a constriction ring results, followed by distention 
of the ureter and retropcrlstalsis. This would cause great distention 
of the renal pchas and give to renal colic its peculiar rhythmical 
character. 
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DIETS FOR THE AMBULANT TREATMENT OF DIABETES 

MELUTUS. 


By Herman 0. Mosenthal, M.D., 

AND 

Herbert J. Wiener^ M.D. 

NEW YORK. 

(From tho Department of Metabolism, Vanderbilt Clinic, New York City.) 

The modern treatment of diabetes mellitus in hospitals and sana- 
toria is a highly organized procedure. It demands the expert work 
of dietitians, laboratory technicians and especially trained nurses, 
in addition to medical superwsion, and it requires the aid of a 
properly equipped laboratory and diet kitchen. By these means 
the diabetic, on leaving the hospital, has been teught, as a rule, how 
to examine his urine for sugar and diacetic acid, and has had some 
instruction in the prineiples underlying his diet. But for tlie 
uneducated patient, even after such a training, it is exceedingly 
difficult to devise menus vdtii specified amounts of protein, fat and 
carbohydrate according to his n^s, nor ran the workingman or 
woman easily spare the time required for this impoi'tant task. The 
rich, as a rule, solve the problem by putting a specially trained ni^e 
in charge, but for the poor it is often impossible to meet the .require- 
ments of the situation. 

The follouang lists have been prepared in order to bring weighed 
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diets to tlicir . simplest jiossililc teniis. They Imvc been designed 
especially for diabetic patients who arc able to be up and about 
attending to their routine duties, and not endoM-ed witli unlimited 
means. The successful management of such patients depends largely 
uiion the ease with n-hich they are enabled to follow the prescribed 
dietary regime. By the use of tfiese diet lists the physician can 
readily control tJic total caloric intake as well as the relative amounts 
of protein, fat and carbohy<lnite consiuncd, while at the same time 
the essential cobiieration ‘of the patient is reduced to a minimmn in 
time and mental clfort. 

The measurcMl diets in the modern treatment of diabetes must 
meet two requirements: (1) Control of the glycosuria, and (2) con- 
trol of the acidosis. The first of these is accomplished by regulating 
tlie consmnption of tJie carbohydnites and the second by adjusting 
tlic fat intake. The greatest recent advance in tlie management 
of diabetes m jllitus is tlie recognition of tJic fact tliat a cui-tailment 
of the fatty foods will prevent or postpone acidosis and coma. Two 
sets of diets are necessary, therefore: (1) In which the fats are 
reducted to a minimmn, and (2) in which fats arc allowed more 
liberally, but in limited amounts. The latter is the preferable diet 
to use when possible, as it i.s much tlie more palatable when con- 
tinued for a long time. Accordingly, two diets have been designed, 
one tlie so-called “minimal fat diet” (Tables I, II and III) and the 
otlier the “low fat diet” (Tables III, IV and Y)-, in botli of them the 
only carbohydrate is that contained in tlie green vegetables. 


TABLE I. — MINIMAL FAT, STiVRCII-FREE DIET. 


Calorics 

Buea-rf.^st: 

Black cofTcc or plain tea (no suRar) as desired. 
Meat or fish (see Table II for kind and 

500 

750 

1000 

1250 

1.500 

amount) portion 

VcRotablcs from list, heaping tablcspoonful, 

A 

.B 

c 

C 

E 

ready to servo 

Dinner; 

Clear meat broth, plain; as desired 

4 

4 

4 

4 

4 

Meat or fish, from list, portion .... 
Vegetables from list, ready to serve, heaping 

B 

C 

D 

E 

F 

tablospoonful 

4 

4 

5 

C 

0 

Pot choose, heaping tablespoonful 

Gelatin jolly, flavored with coffee and sac- 

none 

none 

none 

1 

1 

charin, heaping tablospoonful .... 
Black coffee or plain tea (no sugar) as desired. 

Supper: 

Clear meat broth, plain, as desired 

none 

none 

2 

2 

3 

Meat or fish, from list, portion .... 
Vegetables from list, ready to servo, heaping 

B 

c 

D 

E 

E 

tablospoonful 

Black coffee or plain tea (no sugar) as desired. 

Speoiaij Orders: 

Saccharin, if desired, five tablets or less during 
whole day. 

No butter, fat or oil to bo used in cooking. 

4 

4 

5 

5 

6 
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TABLE 11. ^MEAT AND FISH PORTIONS FOR USE "WITH THE :MINIxMAL 
FAT,' STARCH-FREE DIET. 




Ounces of food 

weighed 

raw. 


Meats: Portion. 

A 

B 

C 

D 

E 

F 

Beef — Soup meat, fore-shank, lean 

3 

41 

71 

9 

11? 

14? 

Dried beef 

n 

21 

41 

5 , 

G? 

81 

Lean round steak .... 

2i 

31 

51 

7 

91 

111 

Loan roast beef (no Wsible fat) 

2} 

31 

0 

7 

9? 

11? 

Kidney 

3 

41 

71 

9 

12 

15 

Cliickon 

3 

41 

71 

9 

12 

15 

Lean leg of lamb (no visible fat) . 

li 

21 

4 

5 

G? 

81 

Tripe 


81 

14 

16? 

22 

27? 

Loan veal (no visible fat) . 

2! 

4 

7 

8 

11 

131 

Fish (Fresh only): 







Bluefish 

4 

6 

10 

11? 

151 

191 

Codfish 

4-1 

Gi 

11 

13 

171 

22 

Flounder 

5i 

81 

14 

161 

22 

271 

Haddock 

41 

7 

11? 

141 

19 

23? 

Sea bass ’ 

4} 

Gl 

101 

125 

161 

21 

Sheopshead 

3 

41 

71 

9 

12 

15 

Smelts 

4 

6 

10 

111 

155 

191 

Weakfish 

3J 

51 

91 

11 

141 

181 


TABLE III. — LIST OF VEGETABLES TO BE USED IN BOTH THE 
MINIMAL FAT AND LOW PAT DIETS. 


Asparagus 
Asparagus tips 
Brussels sprouts 
Cabbage 
Cauliflower 
Celery 
Cucumbers 
Egg plant 
Endive 

Greens from boots 

Kohlrabi 

Leeks 

Lettuce 


Onions, cooked 

Pickles, sour or dill 

Pumpkin 

Radishes 

Rhubarb 

Sauerkraut 

Sorrel 

Spinach 

Stringbeans 

Sudss ohard 

Tomatoes 

Watercress 

Wax beans 


The minimal fat diet is graded by 250 calory steps from 500 to 
1500 calories. It is not feasible to increase 'the diet beyond this 
point, because when proteins make up the greater part of the nour- 
ishment, as they necessarily do in the minimal fat diet, the bulk of 
food becomes too great. It is even problematical whether all 
patients can consume the amounts designated under tlie 1250 and 
1500 calory diets. However, the safest way to curtail the food in 
diabetics suffering with ssvere acidosis or threatened coma is first 
to restrict the fats. By means of the present list (I, II and III), 
this can easily be done. Carbohydrates may be added if it is drought 
advisable. 
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TABEi: IV . — LOW FAT, STAUCn-I’BEi: DIET. 


Bueaki'-ast; Calories. 

.'•lOO 

T.^O 

1000 

1250 

1500 

1750 

2000 

Black coffee or plain tea (no 
sugar) as de.sircd .... 
Eggs 

1 

1 

1 

o 

2 

2 

2 

Meat or fish (see Table V for 
kind and amount) portion 

A 

B 

B 

c 

D 

E 

F 

Butter, fiat teaspoonful 

none 

1 

1 

2 

2 

3 

3 

Dikneu: 

Clear meat broth, plain, as de- 
sired 

Meat or fi.sh, from list, portion 

B 

D 

E 

E 

F 

F 

F 

Vegetables, from list, ready to 
serve, heaping table.spoonsful 

4 

4 

5 

G 

C 

G 

G 

Potchce.so, heaping tablcspoon- 
ful 

none 

none 

none 

none 

none 

1 

1 

Olive oil, teaspoonsful . 

none 

none 

2 

2 

2 

3 

3 

Butter, flat teaspoonsful 

1 

1 

2 

O 

2 

3 

4 

Black coffee or plain ten (no 
sugar) as desired .... 

SoppKii: 

Clear meat broth, plain, a.s de- 
sired 

Eggs 

none 

none 

none 

none 

1 

1 

2 

Meat or fi.sh, from list, portion 

B 

D 

E 

E 

F 

F 

F 

Vegetables from list, ready to 
serve, heaping tablespoon.sful 

4 

4 

0 

5 

G 

G 

G 

Butter, flat teaspoonsful 

1 

1 

1 

2 

2 

3 

4 


Black coffee or plain tea (no 
sugar) as desired .... 

Special OnnEns; 

Saccharin, if desired, five tablets 
or less in a day. 

No extra butter, oil or fat to be 
used in cooking. 

For practical purposes of rough measurement the table and 
teaspoonful portions are adequate and exact within a reasonable 
margin of error. The portions of meat and fish are calculated to 
wtlun the nearest -J-ounce value. One-quarter ounce is probably 
closer than tlie average scales of the butcher or home can weigh 
accurately, but in giving tlis amounts in these fractions an indica- 
tion is furnished on what side allowances should be made. The 
actual use of tliese diet lists is self-explanatory. 

A concrete idea of tlie proportion of proteins and fats in these 
diats may be gained from Tables VI and VII. In the minimal fat 
diet the ratio of protein to fat is found to be about 3 to 1 when 
round steak is eaten as tlie meat or fish, and 17 to 1 when blue fish 
is used (Table VI). This, in either case, furnishes a verj^ low fat 
intake. Vhen tlie lowest possible quantity of fat is required it is 
evident that fish is moi’e desirable than meat. 
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TABLE V. MEAT AND PISH PORTIONS FOR USE WITH THE LOW 
FAT, STARCH-FREE DIET. 


Ounces of food weighed raw. 


Meats: Portion. 

Bacon, fried, fat thrown away 

Brain 

Ciiickon (to be boiled or broiled) . 
Chicken (to be roasted) 

Corned beef 

Dried beef 

Duck ■. 

Ham, smoked (to be boiled or 

broiled) 

Guinea hen 

Kidney 

Lamb chops 

Lamb (to be roasted) .... 
Mutton (to be boiled) .... 

Mutton chops, lean 

Mutton (to bo roasted) 

Pork (to bo roasted) .... 
Pork chop, lean (to bo broiled) 

Roast beef 

Soup moat, fore-shank, lean (to be 

boiled) 

Squab 

Steak, round, lean 

Steak, sirloin, lean 

Tongue, fresh (to bo boiled) 
Tongue, boiled, smoked, cold . 
Veal, roast or chop, loan 


Portion. 

Fish (Fresh, to be boiled or broiled) : 

Bass, black 

Bass, sea 

Bluofish 

Butterfish 

Codfish 

Flounder 

Haddock 

Halibut 

Kingfish , . . . 

Mackerel 

Perch 

■ Pike 

Porgy 

Salmon 

Sheepshead 

Smelts 

Weakfish 

Whitefish' 


Canned or Smoked: 
Herring, smoked 
Salmon, canned . 
Sardines in oil . - • 

Sturgeon, smoked 
Tunnyfish in oil, canned 


ABC 
li n 2} 

2i 3 3i 

2i 3 6J 

li n 2J 


1 

li 

2i 

li 

U 

3 

li 

li 

2i 

1 

li 

2i 

2 

2i 

4i 

n 

3 

5) 

0 

1 

13 

J 

li 

23 

li 

2 

4 

2i 

21 

43 

1 

1 

2 

u 

13 

3 

2 

2i 

4 

0 

1 

13 

2i 

3 

3i 

li 

13 

3 

2 

2i 

4i 

li 

2 

33 

13. 

2i 

4 

1 

1 

2 

2i 

2i 

43 

A 

B 

C 

3 

3i 

H 


4i 

73 

3i 

4 

7i 

1| 

2 

33 

33 

4i 

S 

43 

Si 

103 

4 

43 

83 

2J 

23 

Si 

3i 

4 

73 

2 

2i 

4i 

Sji 

4i 

73 

33 

4i 

8 

2i 

23 

rl 

li 

13 

3 

2l 

3 

Si 

3i 

4 

7i 

3 

33 

63 

4 

43 

83 


1 

U 

2i 

H 

13 

3i 

1 

li 

2i 

li 

li 

3 

J 

li 

2i 


D 

E 

F 

3 

33 

5 

0 

7i 

93 

0 

73 

10 

23 

33 

43 

2i 

23 

33 

3i 

4i 

53 

23 

33 

43 

2i 

3 

. 4 

4i 

53 

74 

G 

73 

10 

2 

23 

33 

2i 

3 

4 

4i 

53 

7 

Si 

63 

83 

23 

23 

33 

33 

43 

53 

43 

53 

7 

2 

23 

3i 

G 

73 

93 

3i 

43 

S3 

43 

53 

73 

4 

5 

63 

4i 

53 

7 

23 

23 

33 

53 

63 

83 


DBF 


7 

9 

113 

S3 

103 

133 

73 

93 

123 

4 

5 

03 

83 

11 

14 

11 

14 

IS 

93 

12 

153 

53 

73 

93 

8 

10 

13 

5 

63 

8 

8i 

103 

133 

S3 

11 

14 

53 

73 

93 

33 

43 

S3 

6 

73 

93 

8 

10 

13 

73 

93 

12 

93 

12 

153 


23 

3 

33 

33 

43 

53 

23 

3 

4 

33 

4 

Si 

23 

3 

4 
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T.VBLE VI. — APrUOXIMATE QUANTITIES OF PROTEIN, FAT AND C.UIBO- 
IIYDRATE IN THE MINIMAD FAT, STARCII-FREE DIET WHEN 
HOUND STEAK OR BEUEFISH ARE USED AS MEAT DR FISH. 


Minimal fat diot wlirn round atonU is 

Protein, 

Fnt. 

Carbohydrate 

used ns nicnt or fisli. 

Kin. 

Kin. 

Rin. 

.lOO c.nloricF 

CO 

20 

18 

750 “ 

. 93 

33 

IS 

1000 “ 

. 12G 

43 

21 

1250 “ 

. 1.59 

54 

24 

1500 “ 

. 194 

CG 

25 

Wlion Idup fisli is used ns luont or fisli. 

500 c.nloric.“ 

. 8S 

4 

18 

750 “ 

. 148 

8 

IS 

1000 “ 

. 193 

12 

21 

12.50 “ . . . 

. 244 

14 

24 

1.500 " 

. 298 

18 

25 


Table VII gives the relative values of protein, fat and carbohydrate 
when roast beef, round steak or flounder arc used as tlie meat or 
fish in the low fat diet. These particular foods were selected because 
they represent a high, average and low fat content for these diets. 
Wlien roast beef is eaten the fat is higher than the protein; with the 
flounder the ratio is reversed. The low fat diet, when the patient 
chooses his own food, has been calculated and found to contain, as 
a rule, proteins and fats approximately equal gram for gi-am. 


TABLE VII. — APPROXIMATE QUANUTITIES OF PROTEIN, FAT AND 
C.ARBOnYDR.\TE IN THE LOW FAT, ST^VRCH-FREE DIET 
MTIEN RO;VST BEEF, STEAK OR FLOUNDER 
ARE USED AS JIEAT OR FISH. 


Low fnt diet when roast beef is used 

Protein, 


Fat, 

Carbohydrate, 

ns meat or fish. 

Km. 


gm. 

Km. 

500 calorics 

22 


39 

12 

750 

u 

33 


71 

12 

1000 

a 

30 


83 

15 

1250 

(t 

50 


lOG 

17 

1500 


GG 


120 

18 

1750 


75 


140 

19 

2000 


. 85 


109 

19 

Wlicn Htcnk is 

used ns meat or fish. 


t 



500 calorics 

44 


29 

12 

750 

<( 

72 


44 

12 

1000 

a 

87 


04 

15 

1250 

a 

. 105 


83 

17 

1500 

ft 

. 134 


97 

18 

1750 

ft 

. 147 


118 

19 

2000 

ft 

. 1G4 


13G 

19 

When flounder is used ns meat or fisli. 





500 calorics . . . . • . 

. 73 


10 

12 

750 

tf 

122 


22 

12 

1000 

ft 

. 149 


37 

15 

1260 

ft 

. 172 


52 

17 

1500 

ft 

. 217 


69 

IS 

1750 

ft 

. 235 


77 

19 

2000 

ft 

. 259 


92 

19 
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In the low fat diets there is no difficulty, as far as bulk of food is 
concerned, in consuming as mucli as 2000 calories. As Mosenthal 
and Clausetf'have shown a carbohydrate-free diet of 1500 to 2000 
calories, containing approximately the same proportion of protein 
and fat as the present list, will maintain the nitrogen equilibrimn 
of the diabetic and may be considered to furnish the patient ^vith 
enough food to make him mentally and physically efficient. If the 
carbohyc^te tolerance of the patient permits of a still further 
increase in the food it is best to add starch-containing foods and not 
proteins or fats. 

The above food lists are presented in tlie belief tliat they vail 
furnish a practical means of regulating the diet of sufferers from 
diabetes mellitus who are not receimng hospital treatment, and who, 
while under medical supervision, are dependent upon tlieir own 
resources for the details of dietetic control. These diets are not 
intended in any way to supplant tlie more accurate and ideal means 
of weighing and measuring food if these are available. 


acute infectious enteritis with a polyneuritic 

SYNDROME. 

By Frederic J. Farneld, M.D., 

VISITING NEUROPSYCHIATRIST, PKOVIDENCB CITS’ HOSPITAL; CONSULTANT IN NBURO- 
PSYCBIATRY TO RHODE ISLAND STATE HOSPITAL FOR MENTAL DISEASES 
AND ST. Joseph's hospital, 

AND 

Arthur H. Harrington, IM.D., 

medical superintendent, RHODE island state hospital for mental DISEASES, 

I HOVARD, RHODE ISLAND. 

The action of bacterial poisons upon the peripheral and central 
nervous system is a source of great interest to the neiuopathologist 
whether he be applying principles or producing lesions experi- 
mentally. One has only to recall that most serious epidemic of 
poliomyelitis in New York in the year 1916 to recognize the vast 
importance of how rapidly an infection may attack the central 
nervous system, and yet sufficient data is lacking in regard to the 
exact etiology and the mechanism of the action of the virus still 
remains unexplained. 

The obscurity which surrounds the cause of many of the inflam- 
matory processes which attack the various systems, gastro-intestinal, 
nervous, etc., as is seen in practice in institutions, is a fact which 
one must admit. There is hardly an institution tluoughout the 


I Arch. Int. Med., 1918, xxi, 269. 
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country wliicli, ut some time or other, does not have an epidemic 
of “asylum dysentery,’’ “amebic dysentery,” “pellagra” or what 
not. But the epidemic here under discussion, as observed by Dr. 
Harrington and my.self in the summer of 1917, at the State Hospital 
for ^Icntal Diseases, at Howard, Bliodc Island, warrants comment, 
not only from the standjioint of the clinical picture, as one of an 
infectious enteritis with a polyneuritic syndrome, but also from the 


standiioint of its mechanism, as pointed out by its pathology, both 
clinical and tissue. A statement will also be made as to the possible 
•selective action of certain bacteria, e.s])ecially so in variable phases 
of their evolution. 


Orr and Hows have olfercd much valuable data as to the Ijncnphog- 
cnous infection of the central nervous system, and llosenau has 
emphasized the possibility of the selective action of bacteria which 
bears, probalily, a close relation to the various stages in its evolution, 
hluch ex]ierimental work has been iierformed in an attempt to 
demonstrate the relation of tlie lym])h stream to the peripheral 
nerves and to the spinal cord itself. In 1902 Homan and Laitnen 
injected streptococci into the sciatic nerves of animals, and was 
able to trace the bacteria into the meninges of the cord. Pirrone, 
in 1905, used ns his infective agent the pneiunococci and found 
changes in the cord limited to the side corresponding to the infected 
nerve. I’liesc investigators, therefore, concluded tliere must be a 
common l.^miph system for the posterior roots, the posterior columns 
and pia coA'cring them, and that the I.>Tnph flows freely in the 
various channels between the fibers and other structures. It is 


upon tills Ijasis that s.i^jliilograpliers liave based tlieir conclusions 
in relation to the origin of tabes: that is, the syphilitic infection or 
toxin makes its entrance into the IjTnph stream and passes along the 
nerve trunks to the posterior roots and thence to the posterior 
columns. However, actual data as to this mechanism has not been 
thus far demonstrated, and is held only on theoretical grounds. 

Homan’s investigations, however, are still convincing in this point. 
Twenty-four lioui-s after the injection of the bacteria into the sciatic 
nerve (streptococci) it is found that they accumulate in the Ijto- 
phatic space situated on the internal surface of the perineurium, 
and that this can be traced along to the internal surface of the cap- 
sule and the spinal ganglia, then along the inner surface to the spinal 
roots and into the meninges, from which they spread into the periph- 
eral zone of the cord, and especially so along the posterior median 
septum. Throughout this entire invasion there is an accompanjdng 
infiammatoryj'reaction which, pathologically, might be considered 
an ascending inflannnatory perineuritis. IHese experiments and 
conclusions call into play many theories regarding such processes 
as herpes zoster, anterior poliomyelitis, which is an acute inflamma- 
tion of the anterior horn cells, and beriberi, which is a polyneuro- 
myositis of the toxic type. Of course, it must be duly considered 
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tlitit in experimental work, in order to bring about distinct changes 
in the tissues, there is undoubtedly a possibility of the diffusion of 
inflammatory processes along the nerves to the central nervous 
system; but even admitting such a condition as a diffusion, it is of 
rather minor importance as compared \vith the fact that these 
organisms and toxins do reach the central nervous system, and that 
they probably make their way there through the lymph channels. 

It is a father interesting coincidence, in reviewing the literature, 
to find that Orr and Ross, in performing their experiments, used as 
their bacterium the staphylococcus. The series of cases that followed 
at the State Hospital, in the recent epidemic, also in a large per- 
centage of cases examined, showed the presence of staphylococcus. 
Orr was able to cultivate, after repeated injections, a strain of 
staphylococcus whose virulence was very marked and whose acti%dty 
upon the tissues was extreme. It is a well-recognized fact tliat the 
Staphylococcus am-eus varies greatly in its virdence and that the 
viimlence of even one strain may be enhanced or decreased in its 
passage tlmough the individual’s body. A prolonged cultivation 
will decrease its wulence. Here, again, experimentally, various 
fprms of -vdsceral lesions have been produced by inoculation. 
Rosenau has produced endocarditis, myositis, neuritis and other 
acute inflammatory processes in various parts of the human body 
by tlie inoculation vnth strains of streptococcus as well as staphy- 
lococcus of a prolonged cultivation, and he is of the opinion there 
are stages in tlie evolution of all bacteria whidi will produce a body 
reaction for that particular stage in which it happens to enter the 
body. 

In experimentation, either by tlie lymphogenous or the hematog- 
enous paths, one of two tj’pes of inflammatory^ processes may'' 
occur; one an acute inflammatory reaction with secondary'^ degenera- 
tion, probably’- due to the extreme diffusion of the lesion, and the 
other an acute degenerative process, primary’’ type. 

The writers present this paper as tlie clinical and pathological 
report of a series of cases of infectious origin which occurred during 
tlie interval from July 15 to August 6, 1917 . The highly infectious 
or conomunicable nature of the disease process was not apparent 
at its start, because the clinical symptoms lacked uniformity. The 
daily increasing number of cases, however, with the acute gastro- 
intestinal symptoms and’the accompanying involvement of the nerv- 
ous sy’stem in a n-umber of instances, made it obdous that one was 
dealing vith a serious condition, and one, probably’' of an infectious 
tyiie. As soon as this became apparent, arrangements were made to 
isolate and quarantine in two wards, which were prepared for this 
purpose, all cases believed to be suffering from this disease. 

A systematic investigation was begun immediately in an endeavor 
to discover any cases which might exist throughout the wards^ of 
the hospital. This may account in some degree for the recognition 
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of additional cases during the last week of July and the first week 
of August, but the acuteness of tlie symptoms and tlie complaints of 
more receptive patients, who became aft’cctcd, aided us materially 
in discovering instances of the trouble. 

Forty-seven patients and four cmploj-ees were quarantined. 
There were twenty other indi\nduals Avhose sjmptoms were so mild 
that tliey were regarded only as susi>icious cases; it is possible that 
they may have been mild or abortive instances of the disease. These 
later cases made a prompt recovery. 

A watch was kept for the outcropping of cases on the male side 
of the hos})itab liut none came to light. Therefore, all the cases of 
tlie disease licrcwith described were in women patients. 

The general onset of the clinical symptoms were acute gastro- 
intestinal disturbances, characterized by nausea and vomiting, 
frequent discliarges from the bowels, containing mucus, or in some 
both mucus and blood; there was a rise in temperature to 100° and 
as high as 104°. In a large number of the cases there was great 
prostration, with headache and backache. The neuritic symptoms 
prcsentwl what apjicarcd to be a peripheral neuritis, invohdng 
either the lower extremities or merely the upper extremities, and 
yet in a number of cases botli the upper and lower extremities 
seemed to be involved. In these regions tliere was excessive pain 
on slight pressure in some of the cases, while in others there was 
pain over the muscles and nerve trunk only on deep pressure. In 
several cases the fear of being touched would cause the patient to 
cry out and the slightest brushing of the bed-clothes or touch of a 
camel’s-hair brush caused c.xcessive pain. The reflexes, especially 
tlie patella, were absent on both sides as a general rule, but in a few 
cases only on one side. The Achilles reflex was absent on one or 
botli sides. With regard to walking and the coordinative meclianism 
there was great weakness. Some could stand only with help, but 
could not walk. In those whose upper e.xtremities were affected 
there was a clumsiness in the use of the aims and hands. In a few 
cases there was a complete paralysis of the lower motor neuron of 
both the upper and lower extremities. 

The early cases were the most severe and showed the slowest 
improvement. They were more uniform in their clinical manifesta- 
tions after the disease process was once recognized than the later 
ones were. The early cases showed, to a marked degree, the neuritic 
symptoms as well as the gastro-intestinal. In the later cases the 
main force of the disease seemed to be exerted either on the gastro- 
intestinal tract or on the nervous system. 

It seemed feasible to dhdde the cases which .were isolated and 
quarantined into three groups, clinically considered. In the first- 
group would fall 19 cases in which the gastro-intestinal symptoms 
were well marked, even severe in some instances, and in which the 
neuritic syndrome was also especially prominent. In the second 
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group were 7 cases in ivhich the gastro-intestinal sjanptoms were 
senoiis and in 1 fatalj but in which the neuritic sjanptoms, while 
unmistakably present, were less so in degree than in the first group. 
In the third group were 21 cases in which the gastro-intestinal dis- 
turbance was the feature of the disease and only a few disclosing 
little or no evidence of a peripheral neuritis. Brief comment will 
be made on a number of tiiese cases. 

Case I.— A. M., aged forty-five years; cook in the staff kitchen. 

Patient had been complaining for two days before she made her 
illness known to a physician. Symptoms were vomiting, profuse 
bloody diarrhea; could retain no food in her stomach. All super- 
ficial reflexes were absent; there was pain along the course of the 
peripheral nerves. She entered into a state of coma on the sixth 
day of her disease, which was followed, in a few hours, by death. 

Autopsy showed a marked congestion of the superficial veins 
along the greater cmn’’ature of the stomach, vdth areas of hemorrhage 
throughout the course of tliese veins. At the cardiac end of the 
stomach there was an area encircling the stomach, 2 cm. in width, 
presenting marked congestion and many small liemorrhages into 
the stomach. The intestines also showed an acute congestion 
tliroughout. The lower bowel, however, showed less evidence of 
congestion, but was spotted throughout its entire length by many 
petechial hemorrhages. The liver showed many areas of focal 
necrosis. The remaining viscera evinced nothing pathological. 

Case II. — R. K., aged fifty-two years; a patient helper in the 
staff kitchen; working with the above-described case in the morning. 
She was taken ill at about the same time with nausea; frequent 
evacuations of her bowels contained only mucus, vuth great prostra- 
tion, There was marked tenderness over the superficial nerves of 
both upper and lower extremities. The patella and Adiilles reflex, 
however, were present; abdominal and epigastric reflexes were 
absent. The temperature never went above 100°, The patient 
was unable to walk pr use her arms. She continued in this condition 
for a month, when the clinical symptoms gradually^ disappeared, 
leaving her with a residual of an upper and lower peripheral palsy. 

Case III. — C. C., aged sixty-five years; the patient was taken 
sick suddenly with a temperature of 103.8°; vomiting; bloodj’’ 
mucous bowel movements. Her superficial reflexes of the lower 
eirtremity were absent. She could bear no weight on her feet nor 
allow the bed-clothes to touch her lower limbs. She became more 
and more prostrated find exiiausted, and died on the twelfth day 
of her disease. The autopsy findings were the same as those 
described in Case I, with the lesions confined to the intestinal tract 

and liver. , 

Case IV.— M. C., aged twenty-seven yearn. The patient became 

ill witli a temperature of 100°, associated vdtli voiniting and pro- 
fuse diarrhea of a blood-stained tj^ie. She was in the state ot 
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collapse within a few hours after recognition of licr disease. She 
then inanifc.stcd a flaccid paralysis of tlie lower extremity, with a 
double foot-drop. All superficial reflexes were absent. There was 
marked tenderness over tlie peripheral nerve trunks and muscles 
of the lower extremity. During tlie finst .six days .she showed rapid 
emaciation. On the eighth day of her disease her temperature 
dropped to 9S On the ninth day her temperature rose to 101 ° and 
gradually increased, so that on the fifteenth day of the disease it 
was 105°, and was followed by death. Tlie autopsj’ in thisj^case 
showed marked injection of the vessels of the upper part of the small 
intestine. 

Case A', — ^jM. McC., aged fifty-six years; patient was taken sick 
witli a temperature of 101.5°; the bowels were loose, containing 
shreds of mucus and traces of blood, which increased during the 
second and third day. Aside from absent patella and Acliille.5 
reflexc.s there was no e\'idcncc of a peripheral neuritis. Patient died 
on tlie eightJi day of the disease. No autopsy. 

Case VI. — ^jM. C., aged sixty years; onset of the disease recog- 
nized by a temperature of 103,2°; vomiting; stools diarrheal, con- 
taining mucus and blood. Patella and Achilles reflexes absent, but 
no objective evidence of acute inflammatory peripheral neuritis. 
Deatli occurred on tlie fourteenth day. No autopsy. 

Case MI. — K. H., aged fifty-seven years. Onset of the disease 
recognized by temperature of 102°; diarrheal bowel movements 
contained a large quantity of mucus. Patella and Acliilles reflexes 
absent, but no other evidence of peripheral neuritis. She died on 
the nintli day. No autopsy. 

Case VIIT. — I. D., aged fifty-six years. Disease initiated by 
rise of temperature to 102°, associated with vomiting and diarrhea. 
She complained of marked headache, backache and, cried out with 
pain in her feet and legs and said she could not use her arms or legs. 
She could not stand or walk. All reflexes were absent (superficial), 
in both upper and lower extremities. At the end of the first 
month she manifested only the residuals of a multiple neuritis. Her 
hands were clumsy, showing an inability to coordinate, especially 
in eating. (At the present time the patient is helpless, cannot walk; 
shows a double foot- and wrist-ilrop and is only able to do a few 
small duties with her hands.) 

Case IX, — K, T., disease initiated with a rise of temperature to 
100°, diarrhea and vomiting. She could not walk or stand; moved 
her limbs with great difficulty, as if they were stiff, and complained 
of nen'^e and muscle tenderness. Tlie legs and feet were cold and 
markedly manifested venous congestion. The patella reflex and 
Achilles reflex were absent. Three weeks after the onset of the dis- 
ease she showed a recovery, as far as its acute manifestations were 
concerned, but there was present marked incoordination in both 
upper and lower extremities. Two-months after the onset of the 
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disease the patient showed complete recovery, with a disappearance 
of her double foot- and wist-drop, but she maintained a loss of her 
superficial reflexes. 

Case X.— -M. P., aged tliirty-seven years. The disease began 
with vomiting; bloody diarrheal stools; marked prostration. She 
complained of severe headadie and backache, with pains in her legs 
on pressure and marked tenderness along the peripheral nerves of 
both upper and lower extremities. All the superficial reflexes in 
both the upper and lower extremities were absent. The acute 
manifestations of tlie disease disappeared by the eighth day. The 
patient's convalescence was interrupted, vdth a complete recovery 
from her neurological symptoms. * 

Case XI. — S., aged forty years. Patient’s disease process 
was initiated by a tempera.ture of 103.6°; nausea and vomiting; 
bloody diarrheal stools. These gastro-intestinal sjunpioms lasted 
fifteen days. During this time tenderness along die nerves and 
muscles in the lower extremities was manifest. The superficial 
reflexes of the lower extremity were greatly diminished. At the end 
of the twenty-first day the patient began 'to improve and her con- 
valescence ended in a recovery of both the gastro-enteric and neuro- 
logical siToptom-complex. 

. Case XII. — ^A. McG., aged thirty-six years. The disease began 
withja temperature of 103° and marked vomiting. The bowel dis- 
turbance, however, was slight. There was marked tenderness over 
the peripheral nerves of the lower extremities, with a loss of botli 
patella and Achilles reflexes. The duration of the disease was 
eleven days, followed by a complete recovery. 

Case XIII, — C. H., aged sixty years. Initial temperature rise 
104°, associated vnth a diaiThea that continued for seven weeks. 
There was marked tenderness over the peripheral nerves of the left 
lower extremity only. The patella reflexes were present on both 
sides, however. The Achilles also were present. The patient made 
a slow but gradual recoverj^ 

Case XIV. — AI. G., aged tliirty-eight years. No rise in tempera- 
ture. Repeated attacks of vomiting. Bowels diarrheal in tj^ie, 
but no blood or mucus. He complained of great pain in tlie left leg. 
There was marked tenderness along the peripheral nerves of both 
extremities. The superficial reflexes of the lower extremities were 
absent and the left foot showed a distinct drop. This patient made 
a slow recovery. 

Case XV. — S. T., aged fifty-nine years. Onset of the disease 
manifested by a temperature of 100°. During the first tliree weeks 
of the patient’s illness there was marked constipation. During the 
next few weeks there was an acute gastro-enteritis. During the 
entire disease process, however, the patient was very sick, com- 
plaining of a great deal of pain in the upper and lower extremities 
and the annojung sjunptom of frequent attacks of sneezing. During 
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tile second week of the disease process the peripheral neuritis became 
complete, so that the patient had a well-marked double foot- and 
wrist-drop. The superficial reflexes in both tlie upper and lower 
extremities were absent. During the fifth week of the disease 
atrophy of tlie muscles of both the upper and lower extremities began 
to be manifest, which continued to a marked degree so that at the 
present time tlie patient is utterly helpless. 

In the cases in question the sudden outbreak of an acute gastro- 
enteritis naturally leads one to tlie opinion that said infection must 
have been introduced via tlie gastro-iiitestinal tract. It therefore 
seemed plausible to obtain cultures from milk, which is one of the 
staple articles of diet in ward patients. Cultures from the milk as 
it came from tlie dairy were made and a rapidly growing staphy- 
lococci made its appearance in twelve hours. These cultures were 
grown on botli plain and 3 per cent, glycerin media. Bacterial count 
was also made and found to contain several millions per cubic 
millimeter. 

It therefore was assumed that a \n'ulent, rapidly groi\dng staphy- 
lococcus was introduced into the gastro-intestinal tract. Cultures 
were then made from the nose and throat and excreta. Here, again, 
rapidly grovnig colonies of staphylococci were obtained. It might 
be stated, however, tliat in several cases tlie pneumococci and strep- 
tococci were grown from the throat and nose cultures in the first 
twelve hours, but they were quicldy overgrown by a staphylococci 
which finally outgrew the streptococci and pneumococci. Cultmes 
obtained from the blood of several patients also showed a growth 
of staphylococcus at the end of eighteen hours. Here, again, in one 
case, at the end of twenty-four hours, the colony growth resembled, 
morphologically, the pneumococci. When regrown, however, upon 
transplantation, it assumed the diaracteristics of the. staphylococci 
and grew out at the end of forty-eight hours as a pure culture of 
Staphylococcus aureus. Catheterized specimens of urine made with 
the same result in the majority of the cases examined, namely, a 
final growth of Staphylococcus aureus. 

Up to this time one must conclude that the source of infection 
was milk; that the agent was the staphylococcus; that the mode 
of entrance was via the gastro-intestinal tract with an acute gastro- 
intestinal reaction, as manifested by the sjTnptoms, vomiting, 
marked gastric pain and distress, witli profuse bloody diarrhea. 
During this acute infective stage there was the concomitant rise 
in temperature and in some cases an acute delirium and excitement 
lasting over several hours. Thus far clinically and clinicopathologi- 
cally the signs and sjmiptoms are indicative of an acute infection 
of staphylococcus type. 

The question was then raised: What relation did the neurological 
signs, which made themselves manifest vdthin the first twenty-four 
hours, bear to this acute infection? Blood analyses as above noted 
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yielded the staphylococcus; therefore there must have been a 
staphylococcus bacteremia — a hematogenous infection. 

Absorption from the intestinal tract as proved by exjieriments 
shows conclush'ely tliat derivatives of food products are trans- 
mitted directly to tlie blood capillaries, and that any interference 
with the lacteal circulation does not interfere with the absorption, 
especially of proteid products. Biologically, bacteria are of a pro- 
tein make-up. Their absorption or transmission from the intestinal 
system to the vascular system would therefore undoubtedly occur 
through tlie capillaries and thus make an entrance into tlie general 
circulation. After entering the circulation the selective action of the 
bacteria, according to Rosenau, wmuld take place and in the series of 
cases above reported it is evident that their actmty was directed 
toward the peripheral nervous system, for somewhat coincident 
witli the acute infection there developed sjmiptoms and signs 
suggestive of a peripheral polyneuritis. Out of this series of cases 
there were four whicli came to autopsy, and where it would require 
prolonged discussion to review each case by itself the examiner will 
summarize his findings. The changes in the Aoscera and peripheral 
nervous system were much the same in all cases and tliey vdll 
therefore be described as a group. 

Macroscopically the intestinal tract showed an acute hemorrhagic 
gastritis and enteritis, the mucous membranes being deeply injected 
and showing small hemorrhages thi’oughout its mucous coat. 

The liver in all 4 cases showed indications of retrogressive meta- 
morphosis; 1 case showed an advanced fatty degeneration with 
focal necroses and the remaining 3 cases showed distinct focal 
necrotic areas. The fact that in all 4 cases coming to autopsy there 
were observed focal necroses of the liver would distinctly point 
toward the fact tliat there must have been an acute systemic infec- 
tion, for it is hardly possible to believe that these retrogressive 
changes noted were merely coincident to the general disease processes. 

Sections of the peripheral nerves and of the mid-dorsal cord 
showed small hemorrhages between the nerve bundles both in the 
nen’^e itself and in the nerve roots as attadied to the cord. There 
were also noted extravasations of cells betvTen the individual fibers. 
Examination of the anterior horns for a disturbance in the motor 
cells, keeping in mind anterior poliomyelitis, gave negative results, 
and there were no indications of a hemorrhagic process in tlie horn 

itself. * . 1 . 

To recapitulate: It would appear in summing up the entwe 
situation tliat (1) there was introduced into the body an exogenous 
toxin (staphylococcus infection); (2) that it was introduced into 
the gastro-intestinal system and there produc^ an acute infective 
gastro-intestinal ; (3) that there was a transmission of tlie infective 
agent from the intestinal tract to the general circulation, producing 
a septicemia (staphylococcus in tjqie) ; (4) that for reasons still to 
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be explained, but to be constantly kept before one’s attention, 
this particular infection bad a selective action upon tbe periph- 
eral nervous system and caused the sjTuptom-complex known- as 
peripheral poljTieuritis; (5) clinicopathologically the miUv, tliroat 
cultures, blood, fecal examinations and urinary tests for bacteria 
showed in general the staphylococcus; (6) pathologically there was 
observed an acute hemorrhagic gastro-enteritis, multiple focal 
necroses of infectious origin in the liver and acute hemorrhagic 
neuritis (hemorrhages between the nerve bundles). 

Therefore, clinically and pathologically, the diagnostic grouping 
of these cases has been placed in the acute infective enteritis group 
with a polj’neuritic syndrome. 


FUNCTIONAL BLOOD-PEESSURE. 

By Robeet Feanklin Ives, M.D., F.A.C.P., 

NEW YORK. 

In contradistinction to those permanent or organic changes in the 
circulatory apparatus which signify their presence by a constant 
or stationary sphygmomanometric reading, hypertensive in char- 
acter, and about which medical opinion accepts the rising valu- 
ations as of supreme clinical importance, there must also be recog- 
nized, and properly evaluated, a larger group of variations, primarily 
functional in nature, and wliich, while at times hypertensive in 
reading, are due to disturbances of a functional or physiological 
character. 

This first type is miderstood as being organic or pemianent and 
the latter as functional or transient. 

The first is pathological and therefore a factor for serious con- 
cern; the latter is still considered as within the elastic bounds of 
the physiological and must be so interpreted, and therefore kept 
from passing over into the domain of the pathological. 

The vital and essential principle alway's to be recognized when 
considering the importance of blood tension lies ip this fact — ^this 
great truth — ^that the etiological factors causing this rise in the blood 
tension within the bloodvessels, numerous and diverse though they 
be, act by causing an elevation of the blood tension or pressure 
primarily, and only secondarily do the more permanent or organized 
changes follow as a result of the irritation or disturbances being long 
continued. 

In the understanding of functional blood-pressm’e distm’bances, 
as well as the arteriosclerotic changes in the bloodvessels, the 
structural elements or anatomy'' of the bloodvessel wall must be 
kept in mind. 

VOL. 160 , NO. 1 . — ^JULY, 1920 . 
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Tlie walls of the arteries consists of three coats, which, named 
from their relative position, are the inner, the middle and the 
outer. The structure and relative thickness of these coats or 
tunics vary in vessels of large, medium and small caliber. 

The media or muscular coat is the thickest coat of the artery 
and the one upon which attention is focussed. It consists of many 
circular lamellfe of involuntary muscle fibers, intenningled with 
connective tissue, in which elastic fibers are conspicuous. This 
muscle tissue gradually attenuates as the capillaries are approached, 
until finally, in the capillaries themselves, no muscular fibers appear, 
only nucleated endothelial cells. Finally, the capillaries, by their 
union, constitute the capillarj’^ plexus, i. e., the retia capillaria. 

As regards the innervation, it is well to recall that the sjonpathetic, 
through its vasoconstrictor and its vasodilator fibers, maintain 
vessel tonicity. 

Luciani^ states: "There are, accordingly, constrictor and dilator 
nerves to the bloodvessels, the former corresponding to the systolic 
and the latter to the diastolic nerves of the heart. Vascular rhythm 
and tonicity are analogous to cardiac rhjdhm and tonicity.” 

Foster^ says: “We have repeatedly insisted that the relaxation 
of a muscular fiber is as much a complex vital process, and as truly 
the result of the muscular substance, as the contraction itself, and 
there is a priori, no reason why a nervous impulse should not govern 
the former as it does the latter.” 

• From the vasomotor center, then, is the tonicity of the vessel 
controlled. Thus, any influence, metabolic, endocrinologic, toxic 
or psychic, may affect the musculature of the vessels with the pro- 
duction of constriction, and this constriction, tlnough the develop- 
ment of the muscular overaction, may result in the condition of 
h;^'pertonus. c 

Through the action of localised contractions hi the great splanch- 
nic areas there may be a pressure rise (functional hyperpressure) 
or a fall through splanchnic relaxation. 

Our reasoning thus leads us to the belief that a prolonged influence 
of the vasomotor controlling mechanism, tlirough the agencies of 
faulty metabolism, etc., or by the production of overdevelopment 
of the muscular tissue in the walls of the arteries, vith the resultant 
hypertonus, may also be at the foundation of the functional hj^er- 
tensive blood-pressm’e. 

Degeneration in the walls of the bloodvessels may develop 
without the production of a raised blood-pressure, but where it 
becomes a factor of danger, and of serious concern to the circulatory 
balance, it alwaj^s follows tins period of functional or physiological 
rise instead of preceding the same. Therefore, the fundamental 
feature for correction, and the great clinical value of this question 


* Human Physiology, vol. i, p. 343. 

- Text-book of Physiology, Part 1, p. 313, 5th ed., 


1888. 
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of blood-pressure, are to be found in tins eai'ly knowledge of the dis- 
turbing elements in the blood stream, acting in the twofold relation 
of causing a primary elevation of pressiwe and associatedly a struc- 
tural though an insidious change in the vessels themselves. As 
mentioned, these arterial changes and sclerotic lesions may develop 
in the peripheral vessels in the aging and aged even to the formation 
of calcai-eous plaques, as noted in the senile or decrescent type of 
arteriosclerosis described by Clifford Allbutt, without causing 
a manifest elevation in the arterial pressure. In contradistinction 
to this fact it may also be noted that a permanent hjiiertensive 
reading is frequently observed in persons about the fourth or fifth 
decade, in whom no outward evidence of arterial sclerosis can be 
discovered, though positive changes have taken place in the cerebral 
or splanchnic vessels. This condition has likewdse been fully de- 
seribed by Allbutt and called hjTperpiesis. Reference will be made 
to tins condition later. 

Between the great group of diffuse arteriosclerosis, clironic 
Bright’s and h 3 q)erpiesis, with permanent organic and fixed hjqjer- 
tension and the great gi’oup of normal cases, so called because it is 
necessary to have an approximate standard even though the normal 
limit of flexibility may be greater than at present accepted, there 
lie two groups of functional blood-pressure conditions which may 
be termed : 

1. Functional hjqiertensive blood-pressure cases. 

2. Fimctional hj’potensive blood-pressure cases. 

A consideration of these two groups may be of value. 

1. Functional Hypertensrte Blood-pressure. Our increasing 
knowledge of the djmamics of the circulation discloses the fact that 
pressure or tension, high or low, in the vessels are registered by the 
mercury manometer, and as recognized chnically, i%,a condition of 
fimctional variation which may affect the individual at all ages and 
under various circumstances of life. For instance, changes or vai'i- 
ations may be brought about at different hours of the day; it may 
be influenced by the mental attitude or the type of diet and by 
emotion, especially anger, particularly when suppressed through 
ideas of dimity. This may so elevate the tension as to cause 
bronchial wheezing, and an astlnnatic cough, especially where the 
tonicity of the cardiac musculature is subnormal. Strenuous 
exercise will raise while rest will lower the arterial tension. 

Normal blood-pressure, it may be mentioned, is dependent upon 
a properly functionating vasomotor system; upon the integrity, 
strength and energy of the cardiac musculature; upon the normal 
elasticity of the arterial walls; upon the volume of the circulatory 
blood— its viscosity — and upon the peripheral resistance. Thus, 
anything that disturbs the physiological harmony of this mechanism 
will naturally influence or alter the mechanical agencies of its flow 
and so register a change in the blood- pressure or tension. Attention 
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lias rightfully Ijeeii called to the fact, by many authors, that this 
recorded pressure or tension is classed as a sjuiptom and not as a 
disease. As a symptom it proves of inestimable value in the study 
of disease. It thus aids in the differential between the organic and 
the functional lesions. 

Realizing, then, these functional variations in the manometric 
reading it is advisable to repeat the observations a number of 
times, and on different occasions, when making a study of hj'per- 
tension. Take the pressure after eating, after exercise, and after a 
prolonged rest. It may be advisable for the observed patient to 
remain recmnbent for a period of twenty-four hours, with strict 
attention to the diet, and vnth full intestinal elimination, before the 
final Judgment is rendered. 

If the case is functional, a marked reduction in hypertension is 
witnessed; if organic, no marked change results. 

Etiology. It may well be asked and answered: Wiat are the 
usual causes for heightened pressm*e? Usually due to errors of 
diet, eating and, previous to the advent of prohibition, drinking, 
long continued; combined with a life of worry, mental depression 
and emotion. In the largest number of cases, disturbances in 
metabolism, by which is inferred those forms of destructive metab- 
olism whereby faulty end-products of digestion, toxic to the 
living somatic cells and vasomotor center, maintain a constant 
pressor effect, tlirough irritation, with the eventual development 
of the productive changes in the cells themselves. Many persons 
observe little judgment in their gastronomic seances, with the result- 
ant overwhelming of the system by the toxic products developed. 
Intestinal stasis, from whatever cause, with biliary deficiency, 
hasten the production and the absorption of these putrefactive 
toxic products.- 

Auto-mtoxication. This resultant of the abnormal or destructive 
metabolism undoubtedly lies at the foimdation of the hjpertensive 
and arteriosclerotic alterations. Intense is the discussion smTound- 
ing this subject, and intensive are the efforts of the chemicophysieal 
laboratories to fathom it. 

Dr. Louis Faugeres Bishop,® in seeldng to solve the “riddle of 
arteriosclerosis,” develops a convincing case agamst auto-intoxi- 
cation. To quote: “I believe (the key) is to be found in the still 
obscure field of biochemistry, and I believe in the end it will be 
discovered that the reason for the perfectly apparent increase of 
arteriosclerosis of modern time is to be found^ in the well-knovTi 
changes with regard to the habit of people in connection 
protein food and the different manner in which they are handlra 
commercially, together with some factor or fac tors, yet to be anal3’'zed, 
that render food idiosjmcrasies of a low grade producing unconscious 
poisoning.” 

5 Arteriosclerosis, 1915, p. 15. 
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Professor Victor C. VaughaiP discusses this problem from the 
standpoint of mdividual protein sensitization and anaphylaxis. He 
states from laboratory experience, “The protein poison is a powerful 
agent,” actmg agamst the vital somatic cells. 

Luciani® quotes, as the result of the action of intestinal bacteria 
in then’ transforming action on the carbohydrates, fats and proteins, 
the following; 

“ On carbohydrates : By fermentation, the production of alcohol, 
lactic, benzoic, succinic, butjTic and valerianic acids; also carbonic 
acid gas, methane or marsh gas and hydrogen gas. 

“On fats: The production of glycerol and fatty acids. 

“On proteins: The toxic putrefactive elements; proteoses, 
peptones and amino-acids. These amino-acids are very complex 
and subtle agents for good or for evil.” 

According to Lusk:® “One must know the life of sixteen amino- 
acids in order to be familiar xvitb tbe metabolism of protein.” 
These nitrogenous bodies, indol, scatol, phenol, pancresol, phenyl- 
propionic acid, etc., are toxic agents of very great moment. In 
addition, a group of chemical compounds, the so-called ptomains, 
appear; these little-knomi alkaloids are powerful agents of destruc- 
tion.” 

With such in mind it is evident that if these products of putre- 
factive activity and metabolic decomposition acted suddenly they 
would veiy quickly overwhelm the vital resisting forces of the human 
organism. Therefore, when acting, in cases of intestinal stasis, 
very gradually and over long periods — decades — ^they produce the 
changes in arterial compensation and degeneration, A\Tth the pro- 
duction of this prunary functional, and eventually a permanent or 
organic blood-pressme variation. 

This is what is intended by the term destructive metabolism. 

Other Causes: Endocrine disturbances, especially of the thjToid, 
with the association of hj'perthjToidism, when long active, gradually 
produces an overacting heart; with the development of hjqier- 
trophic changes in both the cardiac musculatme and the musculature 
of the walls of the arteries. 

Blood-pressure observations, by calling attention to this state, 
may spare the organism from the terminal apoplexy or cardiac 
. exhaustion. 

Infectious Agents: The ubiquitous microbe, the bacterial 
organism and their toxic products imdoubtedly act to the detriment 
of the somatic cells. Undiscovered areas of focal infection must be 
credited as etiological agents. 

Sjqjhilis and the metallic poison, etc., add to the list. 

The hypertension of nepluitis is assumed to be organic. Little 

< Am. Jour. Med. Sc., February, 1913. 

‘ Human Physiology, vol. iii. 

® The Science of Nutrition, 3d ed., p. 175. 
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attention, therefore, is given to it under the heading of functional 
hypertension; still; 

The etiology of this large class is unsettled, for while there are' 
many theories the only one thoroughly confirmed is that of Uaneway, 
Carre], Sampson and Pearce, who proved that the reduction of the 
amount of kidney substance alone may cause hj'pertension. 

Attention is directed to the fact that the early changes may to a 
degree be assumed to be functional. Thus the early use of the 
manometer would prove a safeguard against neglect or oversight 
and the ultimate evils attendant upon a true nephritis. 

Sjqrerpiesis: Vitally important is it, in cases showing signs of 
high pressure, to early assign the condition to its rightful categor}'. 
A class of cases very frequentl5'- met with during these da3's of 
strenuousness is the one so fully described bj'^ Clifford Allbutt, 
regius professor of phj^sic in the University of Cambridge, England, 
and called by him hyperpiesis. It seems to be little understood by 
the profession at large. Allbutt defined this condition as a state 
or disease whose essential feature and earliest manifestation - is 
hj'perpiesis or elevated blood-pressiue. Its causes probably fall 
ndthin the category of etiological factors given. At first the response 
to the irritations causing the heightened pressure is wholly func- 
tional, but in the course of time, the causative factors still acting, 
it is followed by the cardiac hypertrophy and bj’- the arterial sclerosis. 
It then is classed in the list of the organic high-pressme cases. Mj’’ 
reason for introducing it here is to call attention to the undoubted 
fact that early in it^ history it comes under the junctional high'-presswe 
classification, and so merits attention. 

Houchard calls this earlj'^ period "the presclerotic state.'^ 

Clifford Allbutt states emphaticaltyd "If we catch h3T)erpiesis 
earty, and keep- at work against it, it can be cured more often than 
not.'’ Occui'ring in people of apparent robust health, it progi-esseS 
insidiously months and years before it is suspected. Only by the 
regular use of the sphygmomanometer can it be detected earty. 
’When the first symptoms of d^’^spnea, from the breaking down of 
the heart’s reserve force, appear, or the presence of precordial or 
substernal oppression or pain is experienced, or a sudden attack of 
pulmonarj’’ edema upon exertion or symptoms referable to the 
cerebral vessels, i. e., slight shock or warnings from vasomotor, 
spasms, result, the process is well advanced. 

A period of increasing nervousness, irritability or consciousness 
of the burden entailed in holding one’s position in life, and a similar 
consciousness of a lessened ability to meet the same ndth undue 
fatigue, these register clinically the earliest signs and bespeak for 
recognition and a successful therapy. Thus: suspect the tendency 
tOj or the presence of, hyperpiesis in every full-blooded, stocky man 

" Diseases of the Arteries, Including Angina Pectoris, vol. ii, p. 8t. 
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or woman of plethoric habits, active temperament and with hearty 
appetites at the period of the late middle life, between the ages of 
forty-five and fifty-five years. 

Climacteric Hyperteiision. So deeply impressed is the profession 
vdth the thought that hj’pertension is s^monymous with neplnitis, 
and that even hjiierpiesis must always be, to a degree, allied to 
chronic Bright’s, that there hardly seems room in their thoughts 
for this essential truth about pressure : that functional h^'pertension 
can occur in many and diverse conditions. 

I wish also to suggest that there is a type of high pressure frequently 
found in women at the period of the menopause. These cases do not 
show any evidence of arteriosclerosis and no obtainable evidence of 
nephritis, either in the blood or in the urine. The retinal ])icture is 
likewise normal. To this class, then, the term hj’perpiesis hardly 
seems correct, because they develop dming or subsequent to and are 
apparently closely associated with that complex function of ovula- 
tion and ovarian glandular secretion, with their influence over all 
bodily functions. 

During this period of ovarian dysfunction, and especially following 
its cessation, these patients develop a group of unassociated sjunp- 
toms, nervous, gastric and cardiac in origin, wiiich cause them to 
seek relief. As a rule, they are healthy in appearance, rather obese, 
though not necessarily so; are active, nervous and inclined to 
W'orry. They are met wdth betw^een the years of forty and fifty 
years. They have headache, vertigo, paresthesias, epistaxis, numb- 
ness or sleeping of the extremities. On examination they show a 
high arterial blood-pressure, usually about systolic 200 and diastolic 
120 mm. Hg. 

Under rest, diet, bromide sedation and endocrine medication a 
very pronounced drop in the pressure is obtained; to their very 
great relief. 

Arthiu H. Hopkins® has described a group of these cases. The 
condition might be more fully elaborated. Attention is directed 
to it for the purpose of classifying it among the functional pressures 
and to suggest that a routine blood-pressure, examination be made 
in all women at the menopause seeking relief from the obscure 
symptoms enumerated above. 

Do not call these cases hyperpiesis, rather climacteric high- 
pressure cases. 

Functional High Pressure in Obstetrics. To the obstetrician the 
knowledge of functional blood-pressure is of the highest importance. 
The response of the arterial controlling mechanism to the toxins 
developed during pregnancy causes a hypertonic rise, which at once 
suggests the advent of a toxemia and foreshadows the advent of the 
dreaded eclampsia. 


8 Am. Jour. Med. Sc., June, 1919, p. 826. 
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It is Will to recall that the normal blood-pressure in a normal 
healthy pregnant woman ^11 average close to 118 mm. Hg, with 
a gradual increase in the later months. 

During the earty months of the pregnanc 3 ’-, vdth nausea and 
vomiting, the toxemia or endocrine imbalance may cause the pressure 
to fall a few points, especially in severe cases. My experience seems 
to warrant the belief that feedmg these patients vdth ovarian glan- 
dular substance restores this fall. 

But, and here is the factor of real importance: To ever}’- ph}’- 
sician who cares for maternitj’’ cases it should be known that a high 
150 to 160 mm. Hg reading and a rising pressui e in the latter hall 
of pregnancj’-, and especially so when associated with albuminuria, 
constitute, very often, the earliest signs of a toxemia, which maj'' 
suddenly terminate in eclampsia. 

This h^TJertensive blood-pressure is pmrely functional, for follow- 
ing the birth of the cliild, in eclampsia, usually within forty-eight 
to seventy-six hours the pressure will fall to figures approximating 
normal. Therefore, as far as it is possible to outline suggestions in 
maternitj’’ cases, the following is suggested: 

Invariably, upon the acceptance of a maternity case, obtain the 
blood-pressure data and record the same. Tlmoughout the early 
periods verify the findings montlil 5 \ In the latter half of the preg- 
nancy a blood-pressure below 124 mm. Hg may be disregarded. 
A pressure reading, however, from 125 mm. to 150 mm. Hg needs 
very careful watching. A pressme over 150 mm. Hg, w'hen the 
original normal pressure w^as about 120, is considered fraught with 
danger and needs very careful eliminative measures; and should it 
show a tendency to rise higher the induction of premature labor 
should be considered. 

The role, therefore, of the sphygmomanometer in preglnancj" is 
a very important one. As a corollary to the above, after deliverj', 
in involved cases, the persistence of the high pressure must alw^ays 
be considered of moment and the case watched and treated imtil 
it falls to normal. 

The modern scientific care of maternity cases, therefore, includes 
the routine use of the manometer, with a view to the recognition of 
the fvmctional elevations proved of such supreme importance. 

Hypertension in Cerebral Hemorrhage. In apoplexy the cerebral 
hemorrhage always causes a marked frmctional _use^ to heights 
greater than the previously registered heights maintained by the 
organic causative factor. A recent case wlth^ original sj’stolic 
pressure of 225 mm. Hg, diastolic 115 mm. Hg, prior to the hemor- 
rhage, ross within one-half horn to the high figure of 285 nun. Hg 
sj^stolic and 150 mm. Hg diastolic The resulting coma contmued 
until the pressure gradually fell to 230 mm. Hg systolic and to 130 
mm. Hg diastolic, w'hen consciousness returned. 
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Ihjimiension in Typhoid Fever. In the course of tj^phoid fever 
the pressure is liable to decline below the normal readings for the 
patient in health. A sharp rise in the blood-pressure accompanied 
by abdominal pain suggests perforation of the intestinal wall. 

Hypertension in Cerebral Groiotli. A rising pressure is usually 
associated functionally with the headache, vomiting and papilledema 
of cerebral grovi;hs. Removal of the growth lowers the pressure. 

2. The Functional Hypotensive Blood-pressure Cases. A 
very important group of cases showing hjTiotensive or depressive 
readings are frequent claimants for medical consideration. Tliis 
condition, while not as spectacular as the hypertensive gi’oup, is 
no less important, and merits intensive study for its proper differ- 
entiation and treatment. 

The condition is often associated in the minds of the physicians, 
and even- of the patients themselves, with the idea of cardiac 
exhaustion; but while the inherent cardiac musculatm-e may not 
be fully normal and is usually subnormal, still the lowered tone so 
evident is more likely due to deficiency of the vasomotor function 
from whatever constitutional cause. Constitutionality, then, is 
very evident in these subjects. 

It is essential to remember, however, that a low arterial pressure 
may be practically nonnal for a particular individual, and it by no 
means follows that the arterial pressure is abnormal, because it is 
below the average level of pressure generally present in a healthy 
subject of the same age. 

Cases are seen in early and middle life enjoying health and doing 
their work, in whom the arterial pressure has not exceeded 90 mm. 
Hg systolic and 60 mm. Hg diastolic. A very recent pregnant 
woman of twenty-four years showed a systolic reading of 85 mm. 
Hg and a diastohe reading of 50 mm. Hg. No complaint except 
indisposition to exertion was made. While this latter borders on 
the abnormal and prompted measures for its improvement, it is 
cited as evidence of the elasticity of the normal limits of pres- 
sure. 

A hypotensive pressure must be considered fmictionally path- 
ological, however, when conjoined with signs and sjmptoms of 
Impaired health and sense of well-being. 

Hypotensive cases may be separated into several groups: 

1. The Tuberculous Group. Constitutional deficiency, tlu’ough 
direct tuberculous inheritance, is a profound factor in depressive 
conditions. 

Tuberculosis affects the vitality of the whole organism, hence the 
low readings. It is well, therefore, to always suspect a tuberculosis, 
active or latent, in those cases of young men and young women 
between the ages of sixteen and twenty-six years who, while showing 
wasting and anemia, have -an associated hypotension. 
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2. Endocrine Deficiency: 

A. Toxemic group. 

B. Pituitary group. 

A. The Toxemic Group. Recent studies of the dominance of 
the endocrine glands over the physical functions and the vasomotor 
balance have awakened intense interest in this specific group. This 
class of patients show no evidence of tuberculosis, look normal to 
casual observation, but suffer with a depression of their vital 
functions termed asthenia. They lack “pep,” are easily tired and 
have no reserve. By fore; of will they may rise to the occasion for 
the time, but readily revert to the expressed stat; of fatigue. They 
are especially met vdth among young women who are relegated to 
the class of neurasthenics for the want of a better comprehension of 
their ailment. At the present time it is realized that asthenia or 
neuromuscular depression, with its hypotension, is really a condition 
of cellular mtoxication. According to Henry Harrower, “If the 
regulating mechanism that controls the circulation, cardiac efficiency 
and blood-pressure is insufficient, then asthenia must result from the 
accumulation of the ordinary amoimts of cellular waste.” The chief 
cause of this group, with its asthenia, appears to be due to a 
condition of clmonic toxemia from faulty oxidation and deficient 
elimination. 

By the use of the products of glandular substances from the 
adrenal body, with its sjmergist the thyroid, augmented by lecithin 
elements a marked resto»’ation of the proper fimetioning of these 
bodily organs lessens the asthenia and raises the pressure by the 
activating effect upon the vital fimctions themselves. 

So marked is the benefit derived by this class of hypotensive 
cases that efforts should be made to recognize this type among the 
depressive groups. \Miether or not adrenalin acts, per se, to raise 
blood-pressure the present' opinion seems opposed to the theory. 
Experience, however, does show that the use of the suprarenal 
glandular substance, aided by other therapeutic measures, does so 
act on the psychonervous fimctions as to sustain them and eventually 
cause a restoration to more normal conditions. 

B. The Pituitary Group. Again: hlust deficiency of tlie endo- 
crine elements be recognized as a provocation of not only low blood- 
pressure but also of a low constitutional state itself? 

Dr. Walter Timme® describes a series of cases observed at tlie 
Nemological Institute of New "lork City, undoubtedly due to pitui- 
tary deficiency. These cases are constantly seen in practice, 
are not recognized, and are ivrongly diagnosed and vTongly treated. 
They all suffer from some psychosis associated with their bodily 
deficiency. Timme refers to the condition as “A new pleuri- 
glandular compensating sjmdrome.” 

9 Medical Clinics of North America, January, 1919. 
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They show symptoms of intratemporal headache, great fatig- 
ability, low blood-pressm-e (hypotension), skeletal gi’owth abnor- 
malities and usually sex deficiences. 

They are seen in both early, middle and late stages, or from 
adolescence to middle life. 

This sjmdrome seems to involve tlie thymus, adrenal, thjToid, 
gonads and pituitary bodies. 

Beginning in early life tlirough a failure of the thjunus function a 
necessary compensatory development of the other glandular bodies 
is imperative for the continuance of the organism. Seen first in 
youtli some years before or after puberty it continues actively for a 
period of about twenty years. 

The first sjunptoms are those of the thymicolymphatic state 
observed between the years of ten and fifteen. The second or 
compensatory pituitary state of puberty between ten and twenty; 
tlie pituitary'’ gigantism state between twenty and thirty; and 
finally tlie developed state of acromegaly. 

Low* pressm-e is incident to all stages. 

The functional character of this complex condition is evidenced 
by tlie marked general improvement following the feeding of these 
patients with pituitary gland products, a corresponding rise in the 
blood-pressure indicating the functional hj'potensive nature of the 
vasomotor condition. 

3. hijcdions. Bacterial invasion of the body functionally 
depresses the vital activities, both by their presence and by the 
developed toxins. Influenza, pneumonia, diphtheria, tjqihoid, etc., 
are all associated with depressive readings. So profound may be 
the depression as to quickly overwhelm the organism. 

Convalescence should be guided by the manometer in order to 
direct the activities of the patient. 

4. Shock, hemorrhage, vomiting and diarrhea account for many 
low readings, the correction of the cause restoring tlie pressure. 

5. With a view to the above outlmed conditions it is evident 
that the functional aspect of the question of blood-pressure is a very 
important one, to be given consideration in every case of hyper- 
tension and hypotension before assigning the causative condition 
to that of the organic or permanent type; and that it is during the 
period of this functional development that therapeusis and associated 
methods of treatment warrant the expectation of success. Efficient 
treatment is dependent upon accurate diagnosis: To differentiate 
therefore, between the functional and the organic disturbances is 
the sine qua non of success. 
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A STUDY OP THE BLOOD AFTER SPLENECTOMY: MTH 
SPECIAL REFERENCE TO THE LEUKOCYTES. 

By Milton W. Hall, ]\Iajor, M.C., 

V. s. Amtr. 

(From the Department Laboratoiy, Southern Department, U. S. Army.) 

Shortly before noon, July 28, 1919, a cavalryman , at Fort Sam 
Houston, Texas, while caring for liis horse after tlie usual drill, was 
seized witli faintness, nausea and sudden sharp pain in tlie left 
upper quadrant of tlie abdomen. He was brought to the Base 
Flospital in a condition of collapse. A definite diagnosis was impos- 
sible, but six hours after the onset of symptoms a laparotomy tvas 
done, witli tlie tentative diagnosis of a ruptiued viscus. Hemor- 
rhage in the peritoneum was traced to a small tear in the spleen and 
the organ was removed. The temperature was subnormal on admis- 
sion, and except for a short time on tlie following day was never 
above 100°. The wound healed promptly and mthout infection. 
After tlie first few weeks tlie patient appeared completely restored’ 
to health, tliough at times a moderate tachycardia was noted. He ' 
stated that he weighed more tlian ever before. The Wassermann 
reaction was negative, and before his discliarge repeated examina- 
tions failed to reveal any abnormalities. 

In most previous reports on the blood picture after splenectomy 
the emphasis has been laid on tlie changes in tlie red cells and hemo- 
globin, although far more striking changes, both quantitatively 
and qualitatively, have been recorded for the ieukocjdes. In tlie 
present case tlie anemia usually noted in man and in experimental 
animals was of sucli slight degree, if present at all, that attention 
was concentrated on the white cells almost exclusively. 

In tlie nature of the case it was impossible to obtain a preliminary 
count that would represent tlie condition previous to tlie injurjL 
After injury", but before operation, turn counts sliowed respectively 
25,250 and 15,250 white cells, with 83 per cent, neutrophiles, 15 
per cent, lymphocjdes and 2 per cent, endothelial cells. As this was 
during tlie presence of free blood in the peritoneum, irith consequent 
absorption of fibrin ferment and slight fever, these counts are best 
disregarded in tlie present study. At each examination a total and 
differential count of the leukocjU;es was made. For tlie latter a 
sufficient number of cells was counted each time to ensure satis- 
factory check results. Tliis was usually 400 cells, but when the count 
ran unevenly or differed markedly from tliose preceding as man}' as 
1000 cells u'ere counted. The usual classification of cells has been 
adliered to, except tliat tlie large mononuclear and transitional cells 
have been placed in one group as endotlielial cells.^ During the 

1 M’cJunkin. F. A.: Am. Jour. Anat., 1919, sxv, 27. 
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earlier part of tlie work tlie counts were made from films stained with 
Wright’s stain, but as the faet became apparent that tlie endothelial 
cells were consistently increased, clieck stains were made witli the 
alpha-naphtliol stain of jN'IcJunkin." 

The counts were, as far as possible, taken at the same hour each 
day, from four to five hours after tlie comparatively light breakfast 
of the hospital wards. 

In addition to the dift'erential count tlie neutrophiles were classi- 
fied according to Arnetli’s method. For facility in tlie comparison 
of results tlie sum of tlie numbers of cells in each hundi'ed falling in 
groups 3, 4 and 5, tliat is, tlie more mature cells, is tabulated as the 
Ai-netli index. ' 

The “normal” figures shown in tlie tables for comparison were 
obtained by averaging tlie figures given in five standard text-books. 
From tliese we conclude tliat tlie normal white count is one of 8000 
cells, of whicli 5440, or 68 per cent., are polynuclear neutrophiles, 
1920, or 24 per cent, lymphocytes, 400, or 5 per cent, endothelial 
cells, 200, or 2.5 per cent, eosinophiles, and 40, or 0.5 per cent, 
basophiles. 

The Red Celes. The red cells have shown no notable cliange 
tliroughout. The slight reduction noted was perhaps not more 
than is accounted for by the hemorrhage found. A progressive 
increase in tlie red count was noted during the period of obsen^ation. 
The hemoglobin was recorded only in the later counts, as only then 
was a reliable instriunent available. The final count showed 
5,200,000 reds and 92 per cent, hemoglobin. Normoblasts were 
noted in tv'o films, but not more tlian tivo were found in a specimen. 
No other abnormalities were seen. The fragility was not tested. 

The White Cells. A glance at the charts showing graphically 
the changes in the white blood cells (Charts I, II and III) 
impresses one at first vutli the irregularity and variability of the 
counts both total and differential. More careful study, however, 
shows that the observations may be dhdded into tlmee periods: 
a first, comprising the first nine obsen'^ations and covering tlie 
period from the seventh to tlie sixteenth day after the operation, 
a prolonged intermediate period, and a final period embodjong ten 
obsen'^ations extending from October 15 to NWember 5, at ivliich 
time the study ended. The first and last periods show fairly con- 
sistently uniform results. The intermediate period is one of great 
irregularity and sudden change in the pictiure. 

Dming the first period the total white count was consistently 
' high, varjdng from 14,600 to 19,800, with an average of 17,000. 
The differential counts, too, as shown in Chart II, did not vary 
more than is to be expected in successive counts on a normal indi- 
,vidual. The average differential for the period was: neutrophiles, 


- Arch. Int. Med., 1918, xxii, 157. 




Chaht I. — Total leukocyte count, Arneth index and temperature. Solid line, 
total leukocytes; broken line, Arneth index; dotted line, temperature. 
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Chart II. — The differential count. Black, neutrophiles; white, lymphocytes; diagonal 
lines, endothelial cells; horizontal lines, eosinophiles and basophiles together. 
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Chart III. — The actual numbers of neutrophiles and lymphocytes per cubic 
millimeter. Calculated from the total count and the percentage of each coll. Solid 
line, total leukocytes; broken line, neutrophiles; dotted line, lymphocytes. The ghort 
horizontal lines at the left end of the chart show the normal averages in each case. 











hall: a study of the blood after splenectomy 75 

68 per cent.; lymphocytes, 21.5 per cent.; endothelial cells, 8 per 
cent.; eoslnophiles and basophiles togetlier 2.5 per cent. With the 
exception, tlien, of a verj’’ small decrease in the ];\nnphocyte per- 
centage, witli a corresponding increase in that of the endothelial 
cells, die differential relations are strictly normal, though the total 
count is more than twice the normal. Table II shows the nimiben 
of each tj’pe of cell present and die ratio to noitnal in each case. 
The outstanding cliaracteristic of diis period would appear to be an 
increase to more than tunce normal of the total number of leulco- 
cytes, widi noimal differential relations. During diis period, too, 
the Arnedi index approximated die normal. 

Tlie second period is characterized by sucli great variability that 
die computation of averages would be meaningless. The usual 
count was slightly above 12,000, but five times it went above 
15,000, once reacliing 18,000, and once for several days it fell to 
8400 and 7400. The differential counts were equally bizarre. The 
neutropliile percentage varied betiveen 72 and 37. Sometimes a 
sharp increase in total count was due to an influx of neutrophiles, 
but on at least W'o occasions (Chart III, August IS and September 
24) die rise was due mainly to a wave of Ijmphocjdes. Dm’ing dus 
period the endodielial cells were consistently increased bodi rela- 
tively and absolutely. 

In the third period the total count was still increased, but showed 
much more uniformity. The average was 11,570, or nearly once and 
a half the accepted normal. The extremes were 13,500 and 8700. 
The differential count showed still less variation dian die total 
and is markedly changed from noimal figures. The neutrophiles 
averaged 50.5 per cent., the Ijmphocjdes 39.5 per cent., the endo- 
thelials, 7.8 per cent.; the eosinophiles and basophiles together, 
2.2 per cent. Thus in spite of die increased total die actual number 
of neutrophiles present, as shown in Table II, and Chart III, is 
not above normal, and die increase in cells is due entirely to die 
mononuclear elements. 

The average Arnedi count on normal individuals, expressed in 
the way here used, is between 55 and 60. Dining die fimt period^, 
then, the average index, 60.5, was not far from normal. With the 
beginning of the second period the index rose radier abruptly 
coincidently with a drop in the number of neutrophiles. According 
to the current conception of die cycle of development of die neutro- 
phile this must mean a sudden cessation of production of this type 
of cell. However, subsequent increases in the number of neutro- 
philes were not accompanied by drops in the index, but radier the 
reverse obtained, a high point in die index tending to coincide with 
an increase in neutrophile count. During the concluding period 
the index remained well above normal, averaging 69. These relations 
are shown in Chart I. 
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TABLE I. — TABULATION OF BLOOD FINDINGS. 


Date. 

Red colls. 

Hemo- 

Klobin. 

Leuko- 

cytes, 

Ncutro- 

pbilcs. 

Lymplic 

cytes. 

«- Endo- 
thelial. 

Eosin( 

pliile 

^lasl 

cells. 

Arnetli 

index. 

Atlg. 4 

4,320,000 


17,500 

09.0 

20.0 

7.0 

4.0 

0.0 

60 

5 



14,600 

71.0 

13.5 

14.0 

2.0 

0.5 

64 

’• 0 

.... 


17,000 

70.5 

15.0 

12.5 

4.0 

0.0 

62 

7 

4,370,000 


17,300 

67.0 

20.0 

6.0 

5.0 

0.0 

59 

8 



17,900 

61.0 

33.0 

5.0 

1.0 

0.0 

66 

9 

.... 


14,800 

70.0 

24.0 

3.0 

2.0 

1.0 

57 

10 

.... 


18,600 

• » • . 






54 

11 

4,460,000 


19,800 

73.6 

16.0 

io.o 

0.0 

1.0 

62 

12 



15,500 

63.0 

31.0 

6.0 

0.0 

0.0 

61 

13 

.... 


11,200 

52.0 

39.0 

8.0 

1.0 

0.0 

73 

14 



12,300 

66.0 

20.0 

12.0 

0.0 

2.0 

76 

15 


: 13,700 

61.0 

37.0 

0.0 

0.0 

2.0 

67 

18 

4,050,000 

i 16,000 

53.0 

41.0 

‘ 4.0 

1.0 

1.0 

76 

19 


i 11,000 

47.5 

47.0 

4.5 

0.0 

1.0 

70 

20 


1 10,200 

49.0 

38.0 

11.0 

1.5 

0.5 

79 

24 

.... 


13,300 

56.0 

35.0 

9.0 

0.0 

0.0 

70 

25 

4,460,000 


11,900 

67.0 

29.0 

12.0 

1.0 

0.0 

64 

28 

.... 

.... 

12,300 

65.0 

28.0 

4.0 

3.0 

0.0 

74 

29 

.... 

«... 

10,900 

58.0 

34.0 

5.6 

1.5 

1.5 

69 

31 

.... 

.... 

12,600 

72.0 

18.0 

9.0 

0.0 

1.0 

60 

Sept. 2 

.... 

.... 

12,300 

69.0 

22.0 

9.0 

0.0 

0.0 

60 

8 

.... 

.... 

10,900 

58.0 

30.0 

10.0 

1.0 

1.0 

66 

10 


.... 

16,600 

58.0 

34.0 

8.0 

2.0 

0.0 

67 

12 

5,100,000 


13,800 

65.0 

26.0 

9.0 

0.0 

0.0 

65 

15 


.... 

12,100 

.... 




. . . 

72 

20 

4,970,000 


11,300 

03.0 

27.6 

ii.o 

i.6 

2.0 

73 

22 



15,300 

52.0 

37.0 

9.0 

1.0 

1.0 

68 

23 

.... 


13,500 

56.0 

34.0 

9.0 

0.5 

0.5 

70 

“ 25 




11,300 

45.0 

43.0 

9.5 

1.0 

1.5 

71 

28 


.... 

10,100 

56.0 

26.0 

13.5 

2.5 

2.0 

63 

Oct. 1 

4,930,000 

.... 

8,400 

42.0 

46.0 

9.0 

1.0 

2,0 

64 

3 



7,400 

37.0 

52.0 

8.0 

1.0 

2.0 

63 

. C 


... * 

12,000 

70.5 

22.5 

4.5 

2.0 

0.5 

60 

7 



14,800 

66.5 

22.5 

9.5 

0.5 

1.0 

64 

9 



12,800 

49.0 

40.0 

8.0 

2.0 

1.0 

64 

10 



10,200 

50.0 

40.0 

8.0 

2.0 

0.0 

67 

13 



18,000 

62.0 

29.0 

7.5 

0.5 

0.0 

71 

15 

4,000,000 

90 

12,000 

51.0 

39.0 

7.0 

1.5 

0.5 

69 

17 



8,700 

45.5 

43.0 

9.0 

2.0 

0.5 

66 

20 



11,000 

51.5 

37.0 

10.0 

1.5 

0.0 

68 

22 



12,600 

45.5 

45.0 

7.0 

2.0 

0.5 


24 

5,200,000 

90 

13,500 

48.0 

40.0 

9.5 

1.5 

1.0 

77 

27 



12,700 

54.0 

37.5 

8.0 

0.5 

0.0 

71 

29 

5,200,000 

92 

12,000 

51.0 

40.0 

8.0 

0.5 

0.5 

63 

31 



10,300 

55.0 

35.0 

6.5 

2.0 

1.5 

68 

Nov. 3 



11,500 

55.5 

36.0 

6.0 

2.0 

0.5 

71 

= 

— 

— 

10,700 

49.0 

42.5 

7.0 

1.0 

0.5 



The effects of splenectomy in tlie dog have been exliaustively 
presented by Pearce, Krumbhaar and Frazier^ in a recent mono- 
graph gi^dng tlie results of tlieir experimental ivorlc and a re\aew 
of tlie literature of tlie subject. The removal of tlie dog’s spleen 
produces constantly an immediate leidmcytosis, mainly of Ae 
polynuclear variety, lasting for some months. There is relative 


3 The Spleen and Anemia, Clinical and Experimental Studies, Lippincott, Phila. 
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dimimition of tlic l.Mn])hoc>i:es and increase of the endotlxelial cells. 
In a majority of the dogs tlie eosinophiles were markedly affected, 
being largely increased either early or late in tlxe course, and in 
some there was, for several weeks before tlie increase, a total absence 
of tliese cells. 


table II. 



Normal. 

First period. 

Third period. 


Cells. 

Ratio to normal. 

Cells. 

Ratio to normal. 


Total leukocytes 

8000 

17,000 

2.12 

11,570 

1.45 

Ncutrophiles 

5440 

11,500 

2.11 

5,845 

1.07 

Lymphocytes 

. 1920 

3,055 

1.90 

4,570 

2.38 

Endothelial cells 

400 

1,275 

3.18 

987 

2.02 

Eosinophiles . f 
Basophilcs . / 

240 

510 

2.12 

255 

1.00 


The actual number of each variety of Icukocj'te, and the relation of each to the 
normal. 


TABLE III. 


Normnl. First period. Third period. 

Ncutrophiles OS.O C8.0 50.55 

LjTnphocytes 24.0 21.5 39.50 

Endothelial colls 5.0 7.5 7.75 

Eosinophiles 2.5 2.5 1.5 

Basophilcs 0.5 0.5 0.7 


Comparison with normal of av 


crago differential counts of the first and last periods. 


The recorded studies on the human are few and often conflicting. 
The reason for tlie discrepancies appears in the charts here shown, 
as from them it is easily possible to select a series of counts at fairly 
short intervals for a long period tliat would show almost any given 
picture vdth uniformity. The ideal case for this kind of work 
should show tlie removal of tlie organ for some small lesion that 
does not affect tlie structine or function of the mass of tlie organ, 
or for injurj'^ with only slight hemorrhage. For ideal conditions, too, 
a preliminary count should be made not only before operation but 
before injurj'^ in tlie latter class of cases. Moreover, as tliese figures 
clearly show, no conclusions can be safely drawn unless tlie counts 
are made at short inten’^als. 

The eases that fulfil tliese requirements are very few indeed. 
Praetically all reports show an immediate inerease in die total white 
count, but the differential relations vary considerably. Some 
(Nicholas and Dumonliim,^ and Meyeri) report lymphocytosis. 
Heaton® found a large increase in the large mononuclear and transi- 
tional foims. Musser'^ found the increase due mainly to polynuclear 

* Jour, de physiol, et de path, gfin., 1903, v, 1073. 

^ Jour. Am. Med. Assn., 1901, lii, 1231. 

' British Med. Jour., 1911, Ixxix, 501. 

’ Am. Jour. Med. Sc., 1911, c.xlii, 501. 
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eleiHGnts. O^ers (Nicholas and Diunonliun,® and Darling**) men- 
tion eosinophilia. Giffirf® reports a case of splenomegaly in which 
the removal of the organ resulted in an enormous increase of eosino- 
philes, already numerous, and notes that these cells were of a more 
mature type than usual. The only reference to the Arneth index 
after splenectomy tliat I have been able to find referred to the 
condition after extirpation for pernicious anemia (Lee, Minot and 
Vincent*!). In tliese cases the index, characteristically high in this 
disease (shifted to the right), retiwned toward normal. 

In presenting tliese results it is recognized tliat tlie lack of a count 
before ruptm-e detracts from their value. However, tlie subject liad 
been in active military sendee as a cavalrjunan for over two years 
previously; his recovery was complete and the organ removed showed 
no abnormality otlier tlian tlie slight tear causing the bleeding. 
We seem justified in assuming tlie removal of a normal spleen from 
a normal man. The immediate effects of tlie operative procedure 
on tlie leukocjdes should have passed when tlie counts were begun. 

The results in tliis case may be summarized as follows: The 
moderate anemia present at tlie outset showed progressive improve- 
ment. The observations on tlie leulcocytes may be divided into tliree 
periods: a first, characterized by a high count with all types of cell 
increased in practically normal proportion and a verj’^ slightly raised 
Arneth index; a second, showing great variability in total and differ- 
ential counts and a varying but usually high Arneth; and a final 
period, in which the blood would appear to have attained to some- 
thing approaching an equilibrium, and shows still some increase in 
the total count, but vdtli the differential relations so altered tliat tlie 
increased total is seen to be due entirely to tlie presence of larger 
numbers of the Ijmphocjdes and endotlielial cells, wliile tlie granular 
leukocytes are present in normal numbers only. During tliis period 
the Arneth index remained consistently liigh. 

It is perhaps permissible to suggest that the first period represents 
tlie effect on the organs of blood formation and destruction, of the 
removal of tlie spleen; the second period, lasting about two months, 
one of adjustment of the organism to tlie new conditions, while 
otlier tissues were possibly taking over tlie functions of tlie absent 
organ; and the final period one of comparative equilibrium, approach 
ing the end point of the adjustment process. The immediate 
increase of all cells after operation suggests the removal of some 
factor that either restricts production of white cells or destroys 
those that liave passed their usefulness. In the Arnetli index we 
have for the neutrophlles a means of estimating wliicli factor is 
mainly concerned. In tlie first period in this case tlie index was 

* Jour, de physiol, ot de path. f!6n., 1903, v, 1073. 

8 Med. Record, 1911, Ixxix, 110. 

1° Am. Jour. Med. Sc., cl’idii, 158. 

u Jour. Am. Med. Assn., 1916, lx^^i, 719. 
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very slightly increased. As tlie ncutropliiles were present in more 
tlian double normal nmnbers it seems probable that tlie increase 
was not entirely due to lessened destruction. Moreover, the coin- 
cidence of a rise of the index wtli the first sharp drop of tlie neutro- 
philes at the beginning of the second period, the fact that during tliis 
period high points in tlie neutrophile cun'^e tend to coincide with 
high points of tlie index, and tliat tlie index remained liigh vath a 
normal niunber of neutrophlles in the final period, all suggest tliat 
tlie variations in the cell count are due at least in part to variations 
in tlie number of cells produced ratlier than to changes in the rate 
of destruction. This point of view would result m the conception of 
tlie normal spleen as exercising a restrictive action on tlie production 
of leulvOCji;es. 

SujnLARY. The results of tliese observations may be siumnarized 
as follows: 

1. The removal of tlie spleen resulted in a considerable increase 
in the total leukocji;e count whicli persisted with much irregularity 
for over three months. 

2. In the early period all types of wliite cell were increased in 
nearly tlie same proportion, although a slight increase of endothelial 
cells was noted at the expense of tlie lymphocytes. 

3. In the intennediate period botli total and differential count 
showed such marked variation as to render averages valueless, but 
the total count usually was high. 

4. In tlie final period a comparative equilibrium was reached, 
vitli a moderate increase in tlie total count, due entirely to lympho- 
cytes and endotlielial cells while the granular leulcoc}i;es showed 
strictly normal figures. 

5. The endotlielial cells were constantly increased both relatively 
and absolutely. 

6. The observations on tlie Arnetli index suggest that the increase 
in the count is at least in part due to tlie removal of some factor 
restricting the production of white cells. 

7. No eosinophilia appeared during tlie course of the work. 


MODERN INDIVIDUALIZED DIETARY TREATMENT IN 

DIABETES. 

By Marius Lauritzen^ M.D., 

TJNlVEnSITY OF COPENHAGEN, DENMARK. 

Historical Retrospect. The basis of our dietary treatment of 
diabetes was created at tlie close of the eighteentli centurj'' by the 
English physician Rollo. The diet then was an animal mixed diet : 
1.5 liters of milk, meat, fat and a little bread. 



so LAinilTZEN: MODERN DIETARY 


TREATiMENT IN DIABETES 


In tlie fourth decenniuxn of the nineteenth century diabetic 
therapj’’ began to show signs of individualizing. Bouchardat led the 
vuay, calling attention to the fact that milk in addition to animal 
diet poor in carbohydrates often disagrees with patients and that 
large rations of meat disagree with certain patients. In cases in 
which a little ordinary bread leads to glycosuria he used gluten 
bread or gave vegetables poor in carbohydrates and fruits. 

In the seventies the absolute dietary forms flourished for a time. 
These were Cantani’s absolute meat diet and tlie Englisliman 
Donkin’s absolute milk diet. Both vu’iters thought they had found 
a therapy able to produce a lasting cure of the disease, provided only 
that tlie course of treatment were continued for long periods, the 
meat diet was to be kept from two to nine months and the milk 
diet no less than six weeks. Not until then might a cautious transi- 
tion to a mixed form of diet be made. In the same period E. Kiilz 
made his researches into the influence of the different carbohydrates 
on glycosuria. 

In the eighties an opposition arose to the strict meat diet as 
recommended especially by Cantani and Naunjm. It came from 
Ebstein, who had seen symptoms of threatening coma in a diabetic 
who had been put on a strict meat diet and in whose urine diacetic 
acid was shovm to be present. Ebstein here originated a most 
essential individualization in tlie therapy of diabetes: in the cases in 
which the urine gives Gerhardt’s reaction for diacetic acid a sudden 
exclusion of the carbohydrates of tlie food, which may greatly 
endanger the patient, should be avoided. 

The use of the diet poor in carbohydrates in diabetes witli acetone 
and diacetic acid in the urine was not, however, abandoned, even 
though there was a tendency, for some years, to abandon this form 
of diet in cases of moderate severity; for if only sudden elimination of 
carbohydrates was avoided, or, on Naunyn’s adiuce, the urine was 
made allcaline by administering alkali (10 to 30 gm.) before starting 
strict diet, tlie threatening coma symptoms were avoided. If then 
a prolonged strict diet had spared tlie patient’s weakened function, 
first the diaceturia and then tlie acetonuria were often seen to 
disappear. 

Clinical experience showed, however, that there were severe 
cases in which the strict diet poor in carbohydrates did not bring 
about the disappearance of glycosuria. Already Cantani had in 
such cases used short fasting: keeping tlie patient fasting for twenty- 
four hours or longer, he left him ndthout food and vuth only water 
or broth a few times a day from one day’s evening to the fore- 
noon of the tliird day. After disappearance of glycosuria Cantani 
returned to absolute meat diet, giving, however, only one-half or 
two-thirds of die ration formerly used, and not until fifteen to twenty 
days later was the meat ration increased. If sugar, appeared, 
absolute fasting was reintroduced. Naunyn, too, used tlie fast day, 
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and Weintraud, liis then collaborator, found by means of metabolic 
exiieriments tliat the diabetic after the fast day saved up consider- 
able quantities of N. 

In the nineties altogether a more systematic qiianiitatkc indi- 
vidaaJizatwn of the diabetic diet set in. Weintraud at the Strass- 
burg clinic and myself in Denmark at Frederiks Hospital experi- 
mented vith metliodic restriction of the content of protein of the 
diet, increasing at tlie same time the quantity of fat in cases of 
moderate severity. By msans of metabolic tests Weintraud showed 
tliat a patient suffering from severe diabetes who had been rendered 
aglycosuric kept his body protein and weight when consmning a 
food eorresponding to tliat of healtliy indmduals.^ 

In 1898 von Noorden replaced tlie fast day by the so-called veye- 
tahlc day," on which tlie patient got notJiing but greens, butter, 
some fat pork, claret and one or two liqueur glasses of French brandy. 
The vegetable day has essentially tlie same action on glycosuria and 
ketonuria as the fast day; in my experience, however, often only if 
pork be excluded. Five years later von Noorden published the 
“oat-eure,” whicli he, from 1907, greatly modified, gi^^ng, after a 
few days of strict diet, 1 or 2 vegetable days, then 2 or 3 oatmeal 
days and tlien again 1 or 2 vegetable days. If no aglycosuria was 
attained tlie whole rotation was repeated once or tvice. 

The oatmeal treatment proved particularly indicated in cases of 
moderate severity and severe cases with acidosis. In tlireatening 
coma oatmeal soup without butter was used or first 1 or 2 fast days 
(coffee, tea, mineral waters and 100 to 250 c.c. of French brandy or 
whisky), and when the greatest danger had passed, oatmeal gruel 
was. prescribed, 

L. Blum, of Strassburg, replaced oatmeal by 2 oheat flour, vdtli 
mainly the same result. Most praetitioners, however, prefer oat- 
meal. But what was more impoitant was that Blum taught us how 
to individualize with tlie quantities of oatmeal*, advising in severe 
cases to use no more than from 150 down to 75 grams, by wliich 
means aglycosuria was more quickly attained. 

Vegetable diet poor in carbohydrates, originally advocated by 
IColisch and later by K. Petren and myself, I now apply frequently 
in severe cases of diabetes with acidosis, as with tliis form of diet it. 
is easier to administer small quantities of protein and a little more 
carbohydrate tlian it is possible to give in an animal mixed diet. 
Further, the alkaline reaction of this diet operates favorably in the 
presence of acidosis, and finally by this diet one is able to reduce the 
total metabolism to the loioest point possible and still satisfy the appe- 
tite of tlie patient and keep his weight. In fact, a low metabolism is 


^ Healthy people use: at rest, 30 to 35 calories; easy work, 35 to 40 calories; medium 
hard work, 40 to 50 calories. 

“_Or “green-day.” 
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in CGrtain severe cuseSj a life-and-deatli question. Only a consist- 
ently maintained minimum diet vnll succeed in keeping the percent- 
age of blood sugar low (0.07 to O.OS per cent.) and the urine free 
from sugar. 

In my lecture given to tlie Medical Society of Copenliagen in 
1912/ in which I demonstrated the favorable effect of a vegetable 
diet poor in carbohydrates (“mixed vegetable diet;” greens, eggs, 
pork, butter, tea, coffee, mineral waters, claret) in the case of 
diabetic acidosis, I also strongly pointed out that overfeeding the 
patients in diabetes was hurtful to tliem, and tliat a diet that just 
suffices to cover their requirement is what suits them best. The 
lives of patients are preserved the longest time in this way.^ 

In 1913 I discussed this question with Weintraud, who two or 
three times had pronounced in favor of “cltronic undernutrition” 
in case of a severe diabetes. 

Experiments with Strict Vegetable Diet. After this retrospect I 
pass on to tlie new experiments I have been making during recent 
years in my clinic. 

First a number of experiments vntli a strict vegetable diet applied 
to botli recent and older cases of diabetes. After the disappearance 
of glycosuria, hjqierglycemia and acidosis, if any, a slorv transition 
to a mixed diet poor in carbohydrate w^as made. 

After twenty-four to forty-eight hours’ obser\^ation on mixed food 
or on tlie diet prescribed by tlie practitioner sending him, the patient, 
in bed, was put on a strict vegetable diet, i. e., 300 to 500 gm, of 
green vegetables (witli 2 to 5 per cent, of carbohydrates), 60 to 75 
gm. of butter, 200 gm. of bouillon, 150 gm. of cranberries, 1 egg, tea, 
coffee, soda-Avater and, sometimes, alcohol, such as claret, whisky 
or French brandy. 

Vegetable diet was used from tivo to eight days until aglycosuria 
was attained and hjqierglycemia had disappeared. (See tables I 
and II.) 

In rather mild and fresh cases, glycosuria and hjqierglycemia® 
disappeared on the first or second day, in cases of moderate severity 
and older cases from seven to eight days (see Table I) or even more 
may pass. If a mild ketomiria (acetonmia and diaceturia) is present 

’ Marius Lauritzen: Diabetisk Acidose og dens Behandling (Diabetic acidosis 
audits treatment) , Nord Tidsskr. for Terapi, 1912; Die Therapie der Gegenwart, 1912. 

* Weintraud wrote me on June 26, 1913 saying: “As to ‘chronic undernutrition' 
and the value of it in treating severe cases of diabetes I have already several times 
stated my opinion. It is here, of course, not a question of a sot form but of a test 
('einen tastenden Versuch’) of making the patients just keep their metabolic 
balance -with the least supply of nutrition possible. The experience that to attain 
this end a less copious supply of nutrition than many are used to suffices, even in 
severe diabetes, contradicts the general opinion of many medical men that any dia- 
betic has to eat more than the healthy individual, and I believe that our dietary 
treatments many a time are wrecked on this misconception that man has to eat such 

a lot. The great quantity is often nothing but a bad habit.” 

5 In spite of high glycosuria pronounced hyperglycemia may often be absent in 
fresh cases. (Lauritzen.) 
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it may disappear quickly. In case of ratlier high degrees of acidosis 
it mtII, as a rule, be diminished, but may increase dming tlie first 
twenty-four liours, especially if tlie N excretion in the mine is high 
and tlie butter ration is too abundant for tlie patient’s acidosis. 


TABLE I. — STRICT VEGEIVVBLE DIET. 11. N. P., THIRTY YEARS; MALE; 

diabetes; ACIDOSIS. 


Date. 

Food. 

Sodn, 

Rin. 

Urine 

suRftr, 

Rm. 

Blood 

supar, 

% 

Ammo- 

nia, 

Rm. 

N, 

gm. 

Weight, 

kilos. 

June 30 

Mixed diet 

10 

123 

0.14 

2.4 

10.0 

03.2 

July 1 

1. Vegetable day® 

20 

30 


2.5 

10.8 


2 

2. Vegetable d.ay 

20 

21 

«... 

1.08 



3 

3. Vegetable day 

20 

22 


1.2 

5.8 


4 

4. Vegetable day 

20 

12 





5 

5. Vegetable day 

20 

traces 



4.3 


0 

0. Vegetable daj' 

20 

0 


0.25 

4.8 


7 

7. Vegetable day’ 

20 

0 

0.07 

0.25 

4.0 

63.2 


TABLE II. — STRICT -VT^GETABLE DIET. E. K., EWE YEARS; DIABETES. 


Date. 

! 

. Food. 1 

1 

Urine 

sugar, 

% 

Urine 

sugar, 

gm. 

Blood 

sugar, 

% 

Ammo- 

nia, 

gm. 

N, 

gm. 

Weight, 

kilos. 

May 3 

Mixed diet 

0.0 

24 

0.00 

0.33 

4.9 

17.5 

4 

1. Vegetable day* 

» . . « 

0 


0.20 

4.8 


5 

2. Vegetable day 


0 


0.79 

7.0 


0 

3. Vegetable day ! 


0 

0.0,5 

0.97 

5.4 

17.3 

10 

Mixed vegetable ' 
diet* 


0 

0.05 

0.45 

4.2 

17.4 

13 

Mixed vegetable 
diet’* 


0 



2.89 

17.4 

10 

Mixed vegetable 
diet” 

— 

0 

0.05 

1 

0.24 

3.6 

17.5 


N in the urine falls from tlie prevailing level (13 to 18 gm.) to 5 to 
8 gm. In children N in the urine is, as a rule, lower. 

The body weight will often, to some extent decrease as much as 
1 kilo or more; in other cases the weight remains almost unaltered. 

The transition from strict vegetable diet to tlie diet that suits 
each patient is made sloioly to avoid glycosuria, hyperglycemia 

® Vegetables, 500 gm.; butter, 75 gm.; 1 egg; broth, 200 gm.; cranberries, 160 gm.; 
tea, coffee. 

^ Then patient passed on to “mixed vegetable diet” and at last roast meat, 50 gm. 
and cheese, 30 gm. were added. Uses no more soda. Remains sugar-free with normal 
blood sugar and has mild acetonuria. Is able to work. 

* Vegetables, 300 gm.; butter, 60 gm.; 1 egg; cranberries, 76 gm.; soup, 200 gm.; tea. 

’ Vegetables, 200 gm.; butter, 60 gm.; 2 eggs; cranberries, 75 gm.; soup, 200 gm.; 
tea; boiled pork, 25 gm.; roast pork, 25 gm. 

-f Aleuron bread, 50 gm. 

" -t- Roast meat, 25 gm. Gets now mixed diet with gluten bread, 60 gm. (20 
per cent, of carbohydrate). Is sugar-free, has normal blood sugar and mild aceto- 
nuria, Weight, 10 kilos. 
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and a sudden increase of acidosis if present. The glycemia is exam- 
ined after eacli addition to tlie food. If liyperglycemia sets in a 
vegetable day is at once intercalated, tlius often avoiding the occur- 
rence of gljmosm’ia, wliich I consider of great importance. 

In mild cases the first additions to the vegetable diet are pro- 
teins: one or two eggs or 50 gm. of roast meat or of fish; next further 
additions of protein and fat, when the ration of vegetables may 
simultaneously be restricted to 300 to 400 gm. 

In cases of moderate severity tlie first additions are fatty foods: 
25 gm. of roast pork at a time, then boiled striped pork, eggs, fish 
and, at last, meat, always small additions. \^Tien acetonuria has 
disappeared the rations of vegetables are restricted to 300 gm., and 
fish and roast meat are increased to 150 gm. (to be weighed after 
preparation). 

In severe cases, with ratlier strong acidosis, strict vegetable diet 
should be continued during several days, up to one week, and if 
tliis results in tlie elimination of glycosmla and in bettering acidosis, 
the^patient gets small additions of roast pork, tlien of eggs and 
boiled pork and alcohol. If these additions are tolerated, fish, liam 
and meat are tried, but no more than 50 gm. 

In sti'ict vegetable diet I prescribe alkalies (sodium bicarbonate 
and citrate) as little as possible, these substances togetlier with this 
diet easily causing retention of water and edema. Only in case the 
alkaline diet is unable by itself to keep the quantity of ammonia in 
tlie urine within normal limits, bicarbonate in doses of 5 gm. and 
upward, as suited to each case, may be given. 

The advantage of strict vegetable diet over the gradual restric- 
tion of the carbohydrate and protein of tlie food is tliat aglycosuria 
and removal of hyperglycemia are viore quickly attained, but in 
order to attain a res^t no less permanent and good tlian by gradual 
restriction the transition from vegetable diet to mixed diet poor in 
carbohydrates should be made quite slowly and according to the 
above-stated rules. 

In the after-treatment overfeeding should he avoided, tlie patient 
getting the exact food rations that keep up his weight, and in 
young people and children tlie weight is to rise slowly, a quick 
increase of weight often causing glycosuria. 

In cases of moderate or great severity large rations of protein 
should be avoided, especially protein of meat and casein. 

I give in mild cases of diabetes from 1.5 to 2 gm. of protein per 
kilo of body weight; in moderately severe ones 1.0 to 1.5 gm. of pro- 
tein per Idlo of body weight; in severe cases 0.5 to 1.0 gm. protein 
per Mo of body weight. 

It is difiicult to fix precise caloric amounts for the food as a whole. 

It is necessarj^ to individualize, trjdng by means of frequent weigh- 
ings to find the right amount. 
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T.VBLE III. — P. II., SE^m^'EEN YE.VRS; APPRENTICE; DEVBETES OP 
MODERATE SEVERITY; ACIDOSIS. 


Years, 

datc.s. 

Pro- 

tein. 

F.at. 

Car- 

bohy- 

drate. 

Urine 

BiiRnr, 

% 

Urine 

sugar, 

gm. 

Blood 

siignr, 

% 

Accton- 

uriu. 

Dincct- 

nrin. 

Weight, 

kilos. 

1911, Sept, m 
1911, Sept. 21” 




8.75 

5.0 

100 

... - - 

+ 

+ 

50.4 

1 1 ! UlSwld 

98 

isi 

24” 


0 


+ 

-T- 

51.0 

III! 

98 

181 

24 


0 

• 

+ 


54.0 


134 


52” 


0 


+ 


54.0 

1913, Oct. 27 

134 

220 

52 


0 



-4- 

50.0 


123 

223 

58” 


0 


+ 

•4- 



123 


58 


0 



-4- 


1915, Apr. 10 

123 

223 

58 

• ♦ ♦ • 

0 


+ 


56.0 

1916, Sept. 6 

123 


58 

.... 

0 


-f- 

-7- 



TABLE II'. — OATMEAL TREATMENT ^VND PROLONGED MIXED VEGETABLE 
DIET. F. P., THIRTEEN YE.VRS; BOY; DIABETES OP MODERATE 


severity; acidosis. 


Date. 

Food. 

o 

n 

B 

u 

« I-- 

C Ci 

0 

.Be 

u es 

5 « 

1 “ 

t£ 

s S 
•“S 
6? 

A 

U 

rt.2 

5 = 

i 

s 

E . 

« rt 
g'E 

£ 

u 

A § 

r 

1915, Jan. 18 

Mixed diet 


8.0 

80 

0.15 

+ 



28.8 

19 

1. Vegetable day 


6.0 

60 


+ + 




20 

2. Vegetable day 


3.0 

23 


+ + 




21 

1. Oatmeal day” 


1.25 

25 


-4* 




22 

2. Oatmeal day 


1.0 

22 


4- 




23 

1. Vegetable day 


0.5 

8 


4- 

.... 

.... 

28-9 

24 

2. Vegetable day 


0.25 

4 


4- 




25 

3. Vegetable day 


.... 

trace 


+ 




26 

Oatmeal day 

, . 

0.25 

0 


4- 




27 

1. Vegetable day 

. . 

.... 

0 


+ 

.... 

3.07 

28.4 

Feb. 1 

Mixed vegetable diet” 

2?< 

.... 

0 


4- 



29.1 

1916, Aug. 22 

Mixed vegetable diet 

2i 

— 

0 

0.07 

+ 

1.29 

4.2 

35.0 


When a diabetic has been freed from glycosuria and acetonuria 
or has but a weak acetonuria left, the mmimnm will most frequently 
be 30 calories per kilo and sometimes less. If tlie patient perfoims 
light work from 35 to 40 calories; if heavier work above 40 calories 
will most frequently be the proper allowance. 

In very young persons and children the amount of calories per 
kilo is higher. The following are examples: 

Mixed food. 

Diet -with gluten bread from September 2. 

’•* About 2200 calories. Carbohydrates in greens and compotes (light work). 

“ About 2800 calories. Carbohydrates in greens and compotes; gluten bread 
(heavier work). 

“ About 2800 calories. Carbohydrates in greens and compotes; gluten bread. 

Oatmeal, 75 gm.; butter, tea, 60 gm. 

Vegetable, 500 gm.; butter, 75 gm.; 2 eggs; pork, 100 gm.; soup, 200 gm.; cran- 
berries, 150 gm. = 30 gm. of protein, 160 gm. of fat, 169 gm. of carbohydrate = 1753. 
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A inale, aged seventeen years, with diabetes of moderate severity, 
used in his seventeenth and eighteentli years from 43 to 41 calories 
per hilo at light ivork, in his ninteentii to twenty-second years about 
53 calories at heavy work. (See Table III.) 

A boy, aged tliirteen years, used in his thirteentli and fourteenth 
years li50 calories or from 58 to 50 calories per kilo. His weight 
rose from 29 to 35 kilos. (See Table IV.) 

Experiments with Prolonged Pasting. In a number of cases I have 
used prolonged fasting as recommended by Frederick M. Allen.i^ 

On the basis of experiments made by him with fasting and then 
scanty feeding in diabetic dogs after partial pancreatectomy, AUen 
proposed to tiy similar prolonged fasting in diabetes in man, using 
after the fast small food rations that pre^^nted any important 
increase of weight, glycosuria and, as far as feasible, acetonuria. 

Allen’s method of treatment is as follows: 

1. Faei days (patient only gets coffee up to seven times daily, and, 
contingently, whisky in rather large doses, sometimes some 200 
gm. and, in tire case of considerable acidosis, .sodium bicarbonate). 
Fasting Is to be continued until the disappearance of glycosuria and 
preferably one or two days longer. 

2. The day after fasting from 200 to 300 gm. of greens low in 
carbohydrates are given, wliich are increased from day to day, until 
reappearance of a little sugar in the urine. Then again one fast day. 

3. After this protein is given. On the first day 1 or 2 eggs, then 
more protein in the form of eggs and meat, until the urine contains a 
little sugar. Then another fast day. 

4. At last fats are given in gradually increasing quantities. 

With patients that cannot be kept agl^’^cosuric on low-class vege- 
tables (with 4 or 5 per cent, of carbohydrate) tliese vegetables are 
boiled a few times and the water is strained off. 

In patients made aglycosuric, Allen now and then saw mUd 
glycosuria appearing after somewhat plentiful addition of fat, and 
in such cases he takes care not to give large fat rations. 

At the Hospital of the Rockefeller Institute, Allen tried the treat- 
ment of prolonged fasting in 100 cases, and he thinks that agl 3 ’'cos- 
inia was attained more quicldy than by means of gradual restriction 
of carbohydrates and protein. Allen urges that after fast days the 
supply of food should not increase too quickly and that the patient’s 
loss of weight during fasting should not cause alarm. Altogether, 
Allen is of opinion tW a reduction of w^eight is in itself beneficial 
to the diabetic and serves to spare the v^akened function and 
increase tolerance. ' 

The treatment vdth prolonged fasting was tried in 8 cases by L. M. 


” Allen, F. M.: The treatment of diabetes, Boston Med. and Surg. J^ir., 
February, 1915. Prolonged Fasting in Diabetes, Am. Jour. Med. Sc., October, 1916. 
Allen, Stillman and Fitz: Rockefeller Institute Monograph, No. 11, 1919. 
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Hill and I. L. Sherrick-'’ (Boston). They praise tlie method, pro- 
ceeding, ho^Yever, in a somewhat different way: After fast days 
until aglycosuria was attaineil they gave one vegetable day vdth 
15 gm. of carbohydrate and then one day a diet containing 15 gm. 
of carbohydrate, 25 gm. of protein !md 150 gm. of fat. After tins 
tliey gradually increased fat, tlien protein and, at last, carbohydrate. 
Of fat they did not give more tlian 200 gm., and the amount of 
calones rarely exceeded 2200 per day, 

Elliot P. Joslin,*^ too, has used Allen’s prolonged fasting treat- 
ment following his indications. After fasting, however, he gives 
only 150 gm. of vegetables, then fruit poor in carbohydrate, tlien 
protein, and finally fat until the patient ceases losing weight. 

In tlie cases in whicli I have tried prolonged fasting it was not 
always as easy to cany tlirough tlie treatment as with the strict 
vegetable diet, some few patients objecting, otliers being psychically 
affected in a less fortunate way by the fast which, surely, has the 
drawback of being ratlier severe. 

The following are a few instances of tlie fasting treatment (Tables 
V and VI): 

Table V. — Female, aged tliirty-five years, suffering from adi- 
positas, mild diabetes and gangrene in crus. She had had diabetes 
for several years, and shortly before entering tlie clinic she had 7 
per cent, of sugar; no albmninuria or acetonuria. On entering she 
had a gangrenous ulcer the size of a palm on left crus. After the 
tliird fast day tlie urine was sugar free and hyperglycemia had 
disappeared. Now acetomiria and diacctnria appeared, remaining 
during the folloiving vegetable days witliont entirely disappearing, 
until mixed diet vdtli 20 gm. of gluten bread and 300 gm. of greens 
ivas begun. On tliis’diet she remained free from glycosuria and 
hyperglycemia. The gangrenous tdeer healed entirely. Patient is 
constantly sugar free. She now gets 100 gm. of gluten bread (with 
20 per cent, of carbohydrate) per day. 

Table VI. — Female, aged tiiirty years, vdth severe diabetes and 
acidosis. Patient had been suffering from diabetes a year, and had 
for several montlis been free from glycosuria and hyperglycemia, 
witli mild acetonuria. Some weeks before entering tibe clinic gly- 
cosuria and hyperglycemia had set in again oiving to a faulty diet. 
On the second fast day tlie urine became sugar free and remained 
so (except on September 26) during slow transition to mixed vege- 
table diet, which she still keeps. The table shows how the per- 
centage of blood sugar becomes normal. 

During fasting acetomiria and diaceturia behave differently (see 
tables), according to whether the cases of diabetes under treatment 
are mild or severe. In mild diabetes acetonuria and diaceturia 


2“ Boston Med. and Surg. Jour., 1915, p. 696. 
2' Am. Jour. Med. Sc., 1915, p. 485. 
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appear on tlie socoijd or tliird fast <lays, continuing on tJie follmving 
vegetable days, but disappearing on transition to mixed diet iidtli 
more carbohydrate. In severe diabetes witli acidosis the latter 
decreases, i. e., acetonuria and diaceturia abate and the quantity 
of ammonia in tlie urine diminishes. On tlie following vegetable 
days the quantity of ammonia increases again, owing to a sudden 
supply of nourisliment (fat and protein). It is a well-loiowii fact 
that in the case of severe diabetes metabolism of fat from tlie food 
increases acidosis more tlian metabolism of fat from tlie organs. 
After a few days of vegetable diet tlie quantity of ammonia again 
becomes normal. 


TABLE V. — PASTING TREATMENT. A. H., PIFTY-FUfE YEARS; FEMALE; 

MILD diabetes; gangrene. 


Date. 

Food. 

Sugar, 

% 

Sugar, 

gm. 

.. . 

Blood 

sugar, 

% 

Dincct- 

uria. 

Ammo- 

nia, 

gm. 

N. 

gm. 

July 4 

Mi.ved diet 

7.0 






Aug. 5 

Diet nnth 100 gm. 








gluten bread 

1.0 

12 

0.17 




9 

1. Fast day 


traces 

.... 


.... 

0.24 

10 

2. Fast day 


traces 

...» 



6.94 

11 

3. Fast day 


0 

0.07 

++ 

Bia 

5.92 

12 

Vegetable day 


0 


+ + 

1.6 

9.09 

13 

Vegetable day 


0 

.... 

4* + 

1.2 

5.96 

14 

Mixed diet 22 


0 

.... 

+ 

1.12 

5.49 

16 

Mixed diet22 


0 

0.08 

-r 

0.7 



TABLE VI. — PASTING TREATMENT. A. P., THIRTY YE/VRS; FEMALE; 


SEVERE DIABETES; ACIDOSIS. 


Date. 

1 Food. 

Sugar, 

gm. 

Blood 

siipar, 

% 

Ammo- 

nia, 

gm. 

N. 

gm. 

Weight, 

kilos. 

Sept. 22 

Diet with 30 gm. gluten 
bread 

21 

0.155 

1.61 

8.69 

50.2 

23 

1. Fast day 

13 

.... 

0.43 

5.90 

49.2 

24 

2. Fast day 

0 

.... 

0.51 

5.72 

48.2 

25 

Vegetable diet2< 

0 

.... 

2.0 

6.92 

48.6 

26 

.Mixed vegetable diet25 

traces 

0.096 

0.99 

6.66 

48.6 

27 

Mixed vegetable diet28 

traces 


0.93 

5.32 

48.6 

28 

Mixed vegetable diet22 

1 0 

.... 

1.7 

5.33 

49.2 

29 

Mixed vegetable diet28 

0 

0.075 

1.05 

5.29 

49.2 

30 

Mixed vegetable diet29 

0 

— 

0.68 

4.86 

49.3 


22 Roast meat, SO gm.; pork, 59 gm.; 1 egg; butter, GO gm.; vegetables, 300 gni.; 
craaberries, 150 gm. ; one-third bottle of claret, tea, coffee. 

22 -h Gluten bread, 30 gm. 

2J Vegetables, 400 gm.; butter, 60 gm.; soup, 200 gm.; cranbernes, ISO gm.; tea, 
coffee, 30 gm.; French brandy. 

25 -i- 1 egg and roast pork, 25 gm. 

25 -i- 1 egg and roast pork, 25 gm. 

22 -h Boiled pork, 25 gm. 

28 + Roast pork, 25 gm. and butter, 15 gm. 

23 -j- Roast meat or fish, SO gm. 
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The cxcrciian of N in tlie urine depends, of course, on tlie supply 
of protein on tlie days preceding the fast days. 

(In healthy individvaJs the quantity of N in the inane is rarely, 
in case of fasting, less than 10 gin. On the second day, and often 
not until tlie tliird or fourth days, N in tlie urine rises, an occurrence 
which probablj’’ is due to the fact that the stock of glycogen of the 
body diminishes and, on tlie third day, is exhausted. , After this 
rise the metabolism of protein decreases slowly during continued 
hunger. During the fimt ten days it rarely sinks under 10 gm.). 

The same state of tilings as in healtliy pemons I found in diabetics 
on fast-days. That the N figures in these two cases were lower was 
due, no doubt, to the patients being beforehand on a food poor in 
protein. On tlie first vegetable day after fasting N rises in the 
mine, but it soon decreases again on mixed vegetable diet. (I met 
witli the same state of tilings in my experiments witli strict vegetable 
diet. See Tables I and II.) 

The Modem Individualized Diabetic Diet in Practice. It follows 
from what is stated above that diabetic therapy has been developing 
more and more toward individualizing dietarj'^ treatment. 

This was bound to be the case, tlie closer study of diabetes show- 
ing doctors the diversity of tlie disease: fimt tlie mild functional 
troubles that remain mild for years witliout dietaiy treatment of 
any importance, then other mild cases tliat oiving to complication 
VTtli otlier diseases demand a tliorough cliange of the ordinary diet, 
and then otlier mild cases that, now suddenly now gradually reveal 
themselves as severe diabetes. Finally there are tlie cases of mod- 
erate severity vath ketonuria, wliich may be expected soon to grow 
severe; they are changed by strict treatment into mild ones, the urine 
remaining normal for years. 

It is evident tliat a single dietary scheme does not suit these 
different foims and stages of the disease. Each patient has to be 
carefully examined and be treated udth the diet that qualitatively 
and quantitatively suits him at tlie time. Not only the content of 
carbohydrate of the diet, but also the rations of protein and fat 
should be emph’ically fixed according to the stage of the disease. 

Some old and modern methods of treatment, such as absolute 
milk diet, oatmeal treatment, the strict vegetable treatment and 
fasting, proved of importance as passing short treatments in certain 
fixed cases and under dangerous situations, and they are of great 
use to us when applied witli good judgment and prudence. 

The forms of diets used during long periods, such as “animal diet 
poor in carbohydrate” and “mixed vegetable diet,” are tolerated 
by many patients for years. If dyspepsia, which may be preliminary 
to threatening coma, appears, the great point is to break off in time, 
giving various small rations of carbohydrates or prescribing fasting 
or oatmeal gruel diets. After disappearance of dyspepsia the diet 
poor in carbohydrate may be prudently resumed, when a period 
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again sets in during whicli the patient may for months or years be 
kept free from glycosuria and acetonuria or with a slight acetonuria. 
At last in severe diabetes a time w^Ill come when the effort of keeping 
the patient aglycosuric by means of the above strict forms of diet 
will fail, and^at the same time as glycosuria increases acidosis will 
gain strengtli. Then, before all, it should be tried to better the 
patient’s function by one of the above-mentioned metliods of treat- 
ment: strict vegetable treatment, oatmeal treatment or prolonged 
fasting. If tliese attempts fail, tliere is nothing left but prescribing 
a mixed diet somewhat richer in carbohydrate. This will increase 
the patient’s glycosuria sometimes slowly, in otlier cases more' 
quickly. In the former case acidosis will remain moderate, but if 
glycosuria increases quicldy, acidosis will gain strengtli too, some- 
times in a higher degree than glycosuria. 

I shall now describe the dietary treatment of diabetes as carried 
on at present in my clinic, of comse in its broad features only. 

Complication with other diseases may, as a matter of course, 
influence the dietary treatment. So such cases will be mentioned 
by tliemselves. 

Fresh Uncomplicated Cases of Diabetes manifest themselves as mild 
cases or as cases of moderate severity. (It is very rare to obsen^e a 
fresh case that from the very beginning is severe. It is nearly always 
possible through anamnesis to show that tlie disease has been in 
existence a short or long time previously ivithout being discovered.) 

In the presence of an apparently mild diabetes I give tlie patient 
for a day or two mixed food or tlie diet prescribed by the practitioner 
who sent him to tlie clinic. At the same time blood sugar, urinarj’^ 
sugar, N and ammonia in the urine of the last twenty-four hours, 
which is also tested for acetone, diacetic acid, albumin, etc., are 
quantitatively determined. Then diets aVe prescribed as follows: 

1. Test diet for two or tliree days. The test consists of 150 gm. 
of roast meat, 4 eggs, 80 gm. of butter, 50 gm. of cheese, 300 gm. of 
vegetables (with 2 to 5, per cent, of carbohydrate), 100 gm. of com- 
pote of rhubarb, 200 gm. of brotli, 100 gm. of cream, 100 gm. of 
bread, one-third bottle of claret, 500 gm. of tea, 500 gm. of coffee, 
500 gm. of soda water. This diet contains 104 gm. of protein, 140 
gm . of fat, 72 gm. of carbohydrate, 18 gm. of alcohol = 2151 calories. 
In some mild cases the urine voll be sugar-free in two or tliree days. 
If this is not the case, or if the percentage of blood sugar remains 
above the normal on such food, that is, 0.08 to 0.09 per cent., then 

2. Vegetable diet (see above) is prescribed for one day, when 

3. Animal did as in the test diet is prescribed, but without cream, 
bread being, according to the nature of the case, replaced by 60 to 
120 gm. of gluten bread or left out altogether, or changed for vege- 
tables very poor in carbohydrates. The rations of gluten bread or 
vegetables which are tolerated vnthout developing hyperglycemia 
after the meal are prescribed. 
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The diet fixed in tliis way is kept for months, often for a couple of 
years, before further additional carbohydrates are admitted, and is 
constantly controlled by blood analyses. Milk is never prescribed 
in uncomplicated cases, nor cream either, only exceptionally 50 to 
100 gm. of “whipping” cream.^“ Now and tlien it occiu's that die 
patient, after a couple of years, is able to pass on to ordinaiy mixed 
diet (vidi no sugar in it) vidiout developing glycosuria. 

In mild cases, too, which, when follovnng dieir nonnal course, 
pass off vithout an}" lasting acetonuria and diaceturia, tlie diet poor 
in carbohydrate may be seen to develop ketonuria at die beginning 
of the treatment. The ketonuria, however, disappears little by 
little as carbohydrate tolerance improves, and may often be got rid 
of by increasing the protein of die food, protein in this case acting 
on acetonuria in die same way as addition of carbohydrate (as in 
healdiy indhdduals) in contrast widi what is seen in severe cases 
when additional protein is apt to increase acidosis. 

In uncomplicated cases of apparently moderate severity or when 
a case that to begin with was considered a mild one proves to be 
of moderate severity, that is one in which the above test-diet less 
bread, cream, cheese, vine and butter (kneaded in water) to which 
vegetables very poor in carbohydrates are added, is unable to remove 
hyperglycemia and glycosuria, various methods may be made use of : 

1. The treatment described above, with strict vegetable diet for 
several days, may be applied until the attainment of the desired 
result, when a shio passage to mixed diet poorer in proteins than 
the first diet is made. 

2. Instead of strict vegetable diet fasting maj^ be used as advised 
by Cantani or Allen, followed by a sloiv passage to a diet poor in 
protein. 

3. One may rest content vith intercalating one vegetable day at a 
time and then pass to a diet poorer in protein intercalating, if needed, 
another vegetable day, after which tlie ration of protein is further 
restricted, until blood sugar and urine are normal. If the case is 
one apt to develop ketonuria, as in children and very young people, 
I generally have recourse to 

4. Von Noorden’s “oat cure” witli the rations of oatmeal and 
butter (kneaded in water to remove fatty acids) tliat are suited to 
each individual case; after the concluding vegetable days I slowly 
pass to strict animal diet with vegetables. 

(N. B. — ^If the patient is not in hospital or clinic, and if one does 
not fully master the technic of vegetable treatment, fasting treat- 
ment or “ oat cure,” method No. 3 should be chosen as being harmless, 
easily carried through and productive of results that are equal to 
wbat is attained by means of the other methods, as long as it is a 
diabetes of moderate severity). 


First-class cream used for whipped cream. 
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If the presence of diaceturia should in any way trouble the practi- 
tioner then, besides the' vegetable days intercalated, which effect a 
lowering of acidosis, small doses of alkalies may be used, increasing 
from_ 5 gm. per day until the urine is allvaline.^^^ 

Diabetes of moderate severity wdiich is not treated or not treated 
wdth sufficient energy and length of time Avith small food rations 
preventing hyperglycemia and glycosuria wffil more or less quickly 
pass into tlie last stages of tlie disease. We shall then be f'lce to 
face witli the severe and severest cases in which diabetic acidosis has 
sucli great influence on the treatment. 

In severe cases of diabetes with acidosis of moderate severity in wdiich 
the quantity per day of ammonia in the urine is from 2 to 3 gm. (on 
mixed antidiabetic diet wdth some 30 gm. of carbohydrate) it should 
always be tried by means of energetic treatment to change the 
case from a severe one into a moderate one, a plan which will , often 
prove a success. 

In my clinic we observe the patient a couple of days on the diet 
he foUow'S at the time, determining daily ammonia, urinaiy sugar 
and N in tlie urine. The pulse is daily examined in ^^ew of acidosis. 
Analysis of blood sugar is made at least twdce aw^eek. If the patient 
uses soda he continues the same dose. He is out of bed resting twm 
or tliree hours daily. 

As a rule, treatment (3) (see above) is now applied wdth reduction 
of tile protein of the food, especially meat and food containing 
casein (cream, cheese, milk).^^ TJms both protein and carbohydrate 
are gradually restricted, being replaced by green vegetables until 
the attainment of aglycosuria and the lowest percentage of blood 
sugar possible, best of all 0.05 or 0.06 per cent. If for some reason 
or other, quick attainment of sugar-freedom is wanted, vegetable 
treatment (1) or fasting (2) wdth confinement to bed are used, being 
continued until riie object is attained. In case aglycosuria and hjqio- 
glycemia are not attained by treatment (3), acidosis being heavier , 
tlian usual, I try von Noorden’s oatmeal treatment. 

If one of the above treatments proves successful in rendering 
urine and blood normal and removing ketonuria, diet poor in pro- 
tein -j- vegetables poor in carbohydrates toith washed-out butter or witli 
olive oil, vinegar and other spices, and for drinks, soda w’^ater, tea, 
coffee, aqua\dt£e or French brandy, should be continued as long as 
possible. The patient’s life may then be presented for years. _ If 
dyspepsia sets in the treatment is broken off, the diet being modified 
or one or two days’ fasting prescribed. 

In the severest eases with heavy acidosis, w'hen tliere are 4 to S gm. 
of ammonia in tw^enty-four hours (on mixed diet with about 30 gm. 

The first days of alkali therapy may cause an increase of acotonuria and diacet- 
iiria, but the addition of alkali should be continued, until the urine is alkaline. 

=2 My experience is that in these cases, too, these proteins are less well tolerated 

t.han vegetable protein. 
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of carbohydrate) tlie treatment is attended with greater difficalties. 
Here we, as a rule, also have obstipation and dyspepsia to contend 
with. 

Confinement to bed for a more or less extended period is necessary. 
The degree of acidosis will somewhat diminish through vegetable 
treatment or fasting with or witliout subsequent oatmeal treatment. 
Also alkalies should be used to obtain alkaline urine. Though 
glycosuria may not be quite removed, it may often be lowered to 
from 10 to 20 gm. in tv^enty-four hours, and ammonia to 0.5 or 1 

The diet of the after-treatment must contain very small quantities 
of proteins, especially vegetable protein and protein of hen’s eggs, 
which are better tolerated here than any other. The carbohydrate 
of tlie food must be derived from Vegetables and fruits containing 
little carbohydrate; if required, small rations of bread are given. 
Milk and cream had better be avoided, botli milk sugar and casein 
affecting glycosuria unfavorably, but should at times be conceded 
to give a variety to food. Of fats, vegetable fat, butter (Icneaded in 
water) and pork are given, but all in rather small rations on account 
of acidosis, which at tliis stage is rather sensitive to fats. Alcohol, 
on tlie contrary'’, acts favorably, being almost indispensable and full 
of advantages. Patients tolerate large doses of it; it does not 
increase glycosuria and has a good effect on acido.«is. Good claret, 
hock, sugar-free champagne, French brandy, whisky, aqua vitse are 
^ven according to the patient’s lildng. 

If small helpings (25 to 50 gm.) of roast meat or fish agree without 
a great increase of glycosuria or acidosis, they give a good variety 
to diet. 

Coma Diabeticum Incipiens. In acute exacerbation of acidosis, 
which is preliminary to coma, we see the precomatose symptoms: 
increased thirst, troubled sleep, headache, rapid pulse and respira- 
tion with deep inspirations. An energetic and consistent treatment 
at tliis first stage of coma nearly always takes the patient over the 
serious situation; but at the somnolent stage, too, one often succeeds 
in bringing about a lasting cure. On the contrary, in tlie case of 
deep coma I have never obtained more than a brief restoration to 
eonsciousness by means of intravenous injections of a 3 per cent, 
solution of sodimn bicarbonate (solution sterilized in a not hermeti- 
cally closed flask over the fire for ten minutes). From 25 to 30 gm. 
sodium bicarbonate are injected. 

In the first stage of coma incipiens; confinement to bed, absolute 
quiet, surveillance by a trained nurse and the doctor the few hours 
dining which there is any hope of saving patient. The latter is kept 
warm. Every quarter of an hour he gets a teaspoonful of sodium 
bicarbonate well stirred in w^ater; camphorated oil frequently in- 
jected subcutaneously and, in case of specially weak action of the 
heart, digalen (1 c.c. intravenously) or strophanthin, Boehringer 
(f to 1 mg. intravenously). If no quick improvement sets in, with 
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tlie pulse becoming less rapid and respiration normal, the treat- 
ment MTtli soda every quaider of an hour and heart tonics is con- 
tinued. As soon as the state lias improved the intestine is evacuated 
without making any tax upon patient (decoction of senna and enema 
of 3 parts of water -1- 1 part of glycerine, if any). Directly after 
defecation camphorated oil is administered subcutaneously. 

Dkt. Foimerly absolute milk diet was used and, "after the 
introduction of the “oat cure,” only oatmeal gruel made of 100 to 
150 gm. of oatmeal without butter, hot or cold with lemon, especially 
witli emaciated patients that are thought not to have taken any 
excess of nourishment immediately before coma. But otherwise, for 
tw'enty-four to forty-eight hours, I use no food but alcohol (French 
brandy, wiiisky) diluted witli water, and tlien oatmeal gruel diet for 
one or twm days. If tlien the patient has an appetite, further 150 
gm. of vegetables witli 20 gm. of butter are given and, for dinner, 
brotli witli vegetables. The passage to mixed vegetable diet with 
restriction of the oatmeal ration is slow% and the dosage of soda 
required to keep the tw'enty-four-hour urine alkaline is prmided. 
Confinement to bed continues at least four wrecks after incipient 
coma is w'ell ovev. 

Diabetic Therapy in Children. 1. In infants in the first or second 
years of life the course is rapid, and in no case did I succeed in 
impro%dng function to any essential degree. After water diet I 
passed to miUc mixture or oatmeal gruel, or mixed vegetable diet. 

2. In older children in wdiom glycosuria is found I give, after a 
strict vegetable diet, an animal diet poor in carbohydrates and tlien 
wdth caution gluten bread or aleuron bread to tlie extent tolerated 
wdthoiit developing Inqierglycemia and glycosuria. 

A child, aged five years, w'-eight 18 kilos, receh^ed 2 eggs, 60 gm. 
of pork, 60 gm. of butter, 25 gm. of roast meat or fish, 150 gm. of 
green vegetables, 45 gm. of gluten bread and 75 gm. of cranberries. 
The urine remained sugar-free; blood sugar 0.06 per cent.; slight 
acetonuria and N 4 to 5 gm. in twenty-four hours. The child has 
one vegetable day and then one day wnthout bread per week. 

Diet must be continued for two years before more carbohydrates 
are allow'ed and only wntli control of blood sugar. 

In cases of mild glycosuria cure w^as sometimes obtained through 
prolonged strict diet. In cases of moderate seventy and in severe 
cases an energetic treatment may greatly better prognosis quoad 
diirationem vitce, but sooner or later coma will occur. ^ Here I use 
confinement to bed and after removal of hjqierglycemia and glyco- 
suria by means of one of the 4 above stated treatments I pass to 
mixed vegetable diet continuing keeping it as long as there is a 
possibility of carrying it tlrrough. 

Example: Boy, aged thirteen years, suffering from diabetes mei- 
litus and acidosis. Admitted on January 18, 1915. Diabetes began 
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December, 1914. There was 8 per cent, of sugar in 1000 c.c. of 
urine; acetonuria and diaceturia. After vegetable treatment com- 
bined with oatmeal treatment urine and blood were rendered normal. 
Slight acetonuria continued. 

In 1915 the patient was on 100 gm. of pork, 2 eggs, 200 gm. of 
broth, 500 gm. of vegetables, 75 gm. of butter and 150 gm. of cran- 
berries and rhubarb = 36 gm. of protein, 160 gm. of fat, 28 gm. of 
carbohydrates = 1753 calories. Body weight oscillating betu^een 29 
and 34 kilos. 

In 1916-1919 same diet as in 1915. Urine; sugar, 0; blood sugar, 
0.07; slight diacetm-ia, about 1 gm. of ammonia, N, 3 to 4 gm. 
Body weight, 35 Idles. 

The boy is quite well and able-bodied at his home, a small place 
in the coimtry. 

Children that are more spoiled vdll, as a rule, require a greater 
variety of diet. 

Diabetes Complicated with other Diseases. It would take us too far 
afield to speak of the treatments used in all tlie complicated organic 
diseases met with in diabetes, but some of tlie most important must 
here be included. 

Diabetes with Diseases of the Kidneys. In the case of albumin- 
tiria appearing and disappearing witliout other signs of clwonic 
nephritis, care should be taken not to give too large rations of 
meat and eggs and to avoid concentrated spirits and sharp spices. 

Chronic nephritis in diabetes calls for greater changes of diet. 
If in a diabetic aente exacerbation occurs in nephritis, for instance 
on a diet too rich in protein,^ I use, in my clinic, absolute milk diet 
(1500 c.c. of milk or partly buttermilk, 250 c.c. of water or no water). 
Then glycosuria will often disappear, the retention of sodium 
chloride be removed and edemas, if any, disappear. General health 
improves. Then passage to mixed diet witli gradual restriction of 
milk and addition of vegetables, fruit, butter, some roast meat or 
fish. At last the diet will be, for instance: 50 gm. of roast meat or 
fish, 1 egg, 100 gm. of unsalted butter, 200 gm. of vegetables, 50 
gm. of unsalted bread, 500 gm. of milk, 250 gm. of cream, and 200 
gm. of fruit (= 50 gm. of protein, 160 gm. of fat, 80 gm. of carbo- 
hydrate = 2066 calories). 

In certain cases of moderate severity doing away with milk and 
cream altogetlier will be attempted, giving more vegetables and 
compote and 125 gm. of “whipping” cream thinned with water. 
Daily quantity of liquid 1500 to 2000 c.c. Of spices: vinegar, 
lemon, some vanilla. Of alcoholic drinlis: 1 glass of mild claret 
or Moselle with water. 

Diabetes ivith Diseases of the k ascidar System and Heart. Arterio- 
sclerosis is widespread among fat and elderly diabetics. It is met 


’’ Or in the case of acute infection. 
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with oiJy rarely in young individuals suffering from severe diabetes. 
There is good reason to use moderate rations of eggs and meat, 
prescribing plenty of vegetables, also bread and, if need be, milk, 
no more, however, than will keep down glycosuria. 

Attaclm of cardiac asthma or angina pectoris or tendency to 
asystole indicate^ absolute milk diet, as stated above, for a sliort 
time (and tlien pas'sage to mixed diet). Absolute milk diet, in 
connection with confinement to bed, is of use, too, in the case of 
valvular defects vnth failing compensation. Also when circulatory 
disturbances in the liver or chronic hepatitis exist, mfik diet may 
periodically be used udth advantage. 

In diabetes with chronic disease of the pancreas in lohich intestinal 
utilization of protein and fat is defective treatment vdtli pancreon, 
5 or 6 gm. dailj^ wliicli is a great aid to absorption, is used for 
years ndth intervals of a few weelcs. In mild eases dial is as usual. 
In cases of moderate severity'^ it is not always easy to find tlie proper 
diet. By way of example: a man, aged forty-eight y^ears, received, 
after removal of glycosuria and acetonuria, 150 gm. of roast meat, 
50 gm. of pork, 4 eggs, 50 gm. of clieese, 100 gm. of butter, 300 to 
400 gm. of vegetables, 100 gm. of cranberries and rhubarb; bottle 
of claret and two small glasses of aqua vite. He used 5 or 6 gm. of 
pancreon per day wtli inters^als of a few weeks. 

Diabetes and Tubercidosis of the Lungs. According to my experi- 
ences tile patient should go through a regular antidiabetic treatment 
in hospital so as to remove glycosuria and hy^perglycemia. If this 
result is successfully maintained for months, it acts favorably on 
tuberculosis of the lungs. After this the patient may, if desired, 
be sent to a sanatorium for tuberculosis of tlie lungs, adhering to the 
diet required. In case of severe acidosis and prognosis pessima, 
tlie patient as far as possible should stay at his home. 

Diabetes and Acute Febrile Diseases. In severe infections diet 
is to consist of liquid food, whereas in milder diseases one may, as 
a rule, be content vdth modifying tlie diet used at the time. . 

In acide pneumonia in a mild diabetes the prescription of tlie first 
days is: 1 liter of cooled milk and | liter of lemon-juice in water 
vdth saccharine, 1 cup of broth. If at night the thirst is very intense, 
then tliree or four times 100 c.c. of lemon-juice vdth water. The 
following days, until the crisis comes, care is taken to increase 
gradually the quantity of food: 1§ liters of milk and liter of cream, 
the latter to be thinned witli water and kept in a cool place._ The 
heart is stimulated by 60 c.c. of fine French brandy and ^ liter of 
dry sherry. After tlie crisis the same food is given a few days, when 
the mixed diet formerly used is gradually resumed. 

In these cases I also obtained a capital effect by using fasting for some days and 
then reduced vegetable diet. 
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In cases of moderate severity witli acidosis I use oatmeal gruel 
diet suited to eacli special case, and alcohol in large doses. When 
there is no more fever one vegetable day is intercalated, and, by a 
frequent use of vegetable days, reintroduction of the diet poor in 
carbohydrate is attempted. 

In influenza vitli a high fever and iyyhoid fever diet is essentially 
as stated above, only in tlie latter case solid food is not to be given 
until at least a week after the fever has entirely ceased. 

In diabetes complicated with adiyositas and go 2 it due regard 
should, of course, be had, in diet, to tliese diseases. The same thing 
holds good of diabetics suffering from diseases of the stomach and 
intestine, diseases of the skin, morbus Bascdmoii and nervous diseases. 
Thus, whereas fasting may be suitable in diseases of the stomach 
and intestine, it cannot be used in Basedow’s disease or with higlily 
nervous diabetics. 

As to syphilitic diabetics I always submit them to an antiluetic 
treatment at the same time as diabetic treatment is carried tlmough. 

In diabetic gangrene it is of great importance to remove hyper- 
glycemia as quicldy as possible. Here I use strict vegetable diet or 
fasting according to the state of tlie patient. Blood sugar is fre- 
quently examined. 

Before operating on diabetics glycosuria and hjq)erglycemia 
should, as far as possible, be removed. In case of acidosis the 
urine must be made alkaline by vegetable diet, if need be by alkalies, 
and should be kept slightly alkaline for some time after operation 
until all danger of tlireatening coma seems passed. 

Finally a few words on prophylaxis in diabetes. 

1. In families in whom diabetes occurs the doctor should now and 
then test the children for glycosuria, particularly after acute febrile 
diseases, in furunculosis or in case of other symptoms indicative of 
hyperglycemia, eventually prescribing a starchy meal and examining 
the urine passed after the lapse of four hours. In diabetic families it 
stands to reason that the doctor directs parents as to the children’s 
mode of life so as to avoid a food too rich in carbohydrates. 

2. In life-insurance examinations, in polyclinics and hospitals, 
when a reduction is found in the urine of a patient, an examination 
after a test-meal should be made in doubtful cases. Diabetes may 
thus often be discovered in its incipient stage. 
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ROENTGEN-RAY STUDIES OF BRONCHIAL FUNCTION.^ 

By Jesse G. M. Bullowa, M.D., 

AND 

Charles Gottlieb, M.D., 

NEW YORK. 

(From the Department of Physical Diagnosis, Fordham University.) 

Several clinical problems, among them the accumulation of 
abundant bronchial secretion in laryngeal diphtheria and the forma- 
tion of bronchiectases and antra, seem to depend upon a more 
correct understanding of the processes by whieh the lungs evacuate 
themselves. 

Fluoroscopic obsers’^ations and studies of tire radiographs of an 
injected tracheobronchial tree in a patient suffering from a malig- 
nant tracheo-esophageal fistula seemed to diselose what we inter- 
preted as the evidence of a peristaltic action in the bronchi. Another 
case, Beeler’s,^ has been reported, but the reduced reproduction 
of the bronchi does not lend itself to interpretation of detail. 
Both our own case and that of Beeler died as the result of limg sup- 
puration. 

Tlris is not remarkable in view of the fact that infected fluids were 
injected and in botli cases, it is believed tliat tlie fistula interfered 
with the proper emptying of the lung. 

. Rosenberg, in 1887, was the first to inject the bronclii therapeu- 
tically. Chevalier Jackson reported the insufflation of bismuth 
■ powder and recommended its utilization in diagnosis. The experi- 
ments of C. A. Waters, S. Bayne-Jones® and L. G. Rowntree were 
performed to study the anatomy of the bronchial tree and record 
tire use of thorium and iodoform and bismuth pastes. Some of the 
dogs in which iodoform was used died. 

Our first experiment was with a fox terrior bitch, 20 c.c. of thorium 
nitrate in sodium citrate solution being injected into the bronchial 
tree through a catheter. In spite of the prompt evacuation of 
the tliorium solution, by posture, the animal experienced marked 
dyspnea, rapid irregular heart action and died about fifteen minutes 
later. A slide of this lung showed that the thorium had already 
penetrated the pulmoriary vessels by osmosis. In another dog, 
which died from chloroform anesthesia, the excised lungs were 
filled with thorium solution and radiographed. The radiogram was 
unsatisfactory because the solution spread beyond the confines of 
the bronchial tree, invading the parenchyma. 

' Read before the Section on Medicine, New York Academy of Medicine, 
November 18, 1919. 

- Jour. Am. Med. Assn., vol. xlv, p. 178. 

’ Arch. Int. Med., April 16, 1917, p. 538. 
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A second dog injected with a small quantity of thorium survived 
irntil the following morning. "NAdien the lungs at [postmortem were 
injected with barium in acacia they showed details of lung stnicture 



Fig. 1. — No. 8. October 16, 1919. Black and white fox terrier, five and a half 
minutes after injection of 1 mil. of adrenalin chloride. Dog had received 10 c.c. 
of barium in olive oil suspension. The terminal bronchi are contracted. 


as far as the alveoli and served to visualize the conception of lung 
structure very much as do corrosion specimens. 

The lungs of a fourth dog were injected with barium in gelatin 
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after chloroform anesthesia, using the formula employed by Louis 
Gross in his injections of the vascular trees of excised organs. This 
experiment gave pictures vdiich were too indefinite for satisfactory 
study, and the dog so injected died of a pneumonia involving the 
area injected six days later. This was attributed to a decomposition 
of the gelatin. 








C'*.'A4 












Fig. 2. — No. 9. October 18, 1919. Black and -n'liito fo.x terrier after injection 
of adrenalin, in deep inspiration. 


It was now decided to employ a medium which would not putrefy 
and which could readily carry a larger amount of barium. It was 
felt that iodoform poisoning had probably contributed to tlie death 
of the dogs in the Waters, Bayne-Jones and Rowntree experiments. 
Barium sulphate was triturated with anhydrous olive oil until a 
thick, smooth paste was formed. This paste was injected into 
anesthetized dogs directly into a bronchus in amounts of 5 to 10 c.c., 
depending upon the size of the dog. In one dog -barium was tri- 
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turated with liquid petrolatum to form a thick paste. This was as 
satisfactory as the olive oil, and more readily sterilized. Only one 
of the dogs has died. Our dogs have been reinjected at an interval 
of three to seven days. In one dog the experiment was repeated 
twice in the same evening, ivhen it w'as found that the lung had 
emptied itself after an hour. So far in our experiments the procedure 



Fig. 3. No. 10. October 18, 1919. Black and white fox terrier after injection 
of adrenalin, deep expiration. Note that ribs are elevated and bronchi are narrow 
in contrast to appearance in No. 9. 


seems relatively innocuous in healthy dogs. One small dog ivhich 
was injected with a large amount of barium in oil, retained sufficient 
in the right lower lobe to cast a shadow’’, w^hich radiographically 
simulated a pneumonia for several wrecks. After four subsequent 
injections the dog W’^asted away and finally died. A roentgen ray 
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of the lung shows a general filling of the alveoli with barium. The 
external surface of the lung appeared white in places. 

The dogs were studied fluoroscopicalty and radiographs were 
taken. Most of the dogs tolerated these injections excellently. 

Under the fluoroscope we have studied the movements in the 
bronchi and have obsenmd the following phenomena : 



Fig. 4. — No. 15. October 28, 1919. Male brindle pup anesthetized with other, 
10 minims of adrenalin chloride; five minutes later, 5 c.c. of barium in oil, which went 
into the stomach; ten minutes later, 10 minims of adrenalin chloride; then tracheal 
injection of 10 c.c. of barium in oil; immediate plate. Terminal bronchi are spastic 
so that baiium may not enter. 

1. If the left diaphragmatic bronchus and its branches are injected 
it is seen to move laterally with each pulsation of the heart. 

2. There is, sjmclironous with respiration, a bellows-like expansion 
and contraction of the trachea and bronchi, which is very obvious m 
the relaxed bronchus immediately after injection, and especially if 
the anesthetic has not completely worn off (Figs. 2_ and 3). 

T his expansion and compression of the bronchi is probably pro- 
duced by costal breathing and the suppression of this bellows-like 
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action when movements of the ribs are limited may have deleterious 
effects. It seems possible to infer, from our observations, that the 
spastic contraction of the bronchus is as important in limiting 
the expansibility of the lung as it is in diminishing the caliber of 
the bronchi. Observations on chronic stenosis of the larynx at the 
Willard_Parker Hospital by one of us (J. G. M. B.) have established 



Fig. 5. No. 16. October 28, 1919. Adrenalin given before tracheal instillation of 
barium. Terminal bronchi contracted and not filled. 


the fact that a reduction in the tracheal lumen to one-third its size 
does not interfere with adequate respiration. Our observations may 
prove important in explaining the pathology of bronchiectasis and 
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recall von Bascli’s views on the importance of lost distensibility in 
the production of asthma and emphysema. 

3. In addition to the two movements of the bronchus mentioned 
a third movement of larger cycle was observed. This is a movement 



Fig. 6. — No. 18. October 28, 1919. Peristaltic nioveiiiuiii of and bronchi; 


lateral view. 


of long peristaltic Avave (10 cm.), though its arnplitude is small. It 
is visible immediately after the injection of barium, and seems to be 
a potent factor in the evacuation of the bronchi and trachea. It is 
readily seen if a given point in the bronchus is kept under observ^ation, 
at this point the bronchus or trachea is seen to contract and dilate 





Fig. ’7. — October 28, 1919. Same conditions on very rapid plates demonstrating 
peristaltic wave in trachea and bronchi: anterior view. 
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slowly, independent of cougli, respiration and swallowing. It travels 
up the bronchial tree. This movement seems to us to accoimt for the 
waye-like stnicture observed in the human bronchus injected with 
barium in acacia and also to be revealed in the dogs injected with 
barium paste, and may be contrasted with the sac-like character 
of the excised injected bronchi. 

We submit a plate (Fig. 7), taken with great speed, which reveals 
sharply this peristaltic wave. We regret there is no available method 
of radiographic cinemetography, so that these movements may be 
analyzed more accurately. The lungs seem to empty themselves 
largely by means of this peristaltic movement, for even when the 
dogs are held upright so that gravity which readily empties a dog’s 
lung cannot act, successive masses of the injection are seen to be 
expelled from the larjmx and to travel down the esophagus without 
evidence of accompanying cough. This movement is entirely too 
rapid to be attributed to ciliary action. 

4. We have also studied becliic movement under the fluoroscope. 
Under their influence the chest and abdominal muscles contract 
simultaneously, so that the lung and broncliial branches are crowded 
toward the trachea. These branches are shortened and crowded 
together. 

It is probable that the air contained in the alveoli is expired in a 
more concentrated blast. Under the influence of cough the bronchi 
are emptied more rapidly. It is possible that contraction of the 
bronchial muscles directly influences by traction or nervous stimula- 
tion" the contraction of the chest parietes. 

We injected adrenalin in dogs after filling their bronchi with 
barium and hoped to see the bronchi dilated. To our surprise the 
bronchi appeared smaller. Notwitlistanding the fact that when 
pictxues were taken, the same phase of respiration was obtained, 
as shoum by the position of the ribs. This observation is not in 
accord with that accepted as the physiological action of adrenalin 
on bronchial muscles. At first it was thought tliat the lung had 
emptied itself in the interval allowed for the adrenalin to act. In 
order to avoid this confusing factor, adrenalin' was administered to 
a dog before the barium was injected. We obtained the same result. 
In one dog adrenalin caused an increased rate of emptying of the 
bronchus witli coughing. In another dog after giving benzyl- 
benzoate, which is alleged and was observed to cause broncliial 
dilatation, adrenalin was given and the bronchi were found to be 
contracted. In another dog bronchial spasm was induced by admin- 
istering 1 mg. of muscarin intravenously. This was associated with 
considerable coughing and persistent general muscular twitching. 
An intravenous dose of adrenalin relaxed the spasm of the bronchi 
and caused the twitching to disappear. (See illustrations.) 

We are aware of the shortcomings and paucity of our obseri^a- 
tions, but we have concluded to report them, with the conviction 
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that the observations contribute to a more correct understanding 
of the physiology of tlie bronclii. 

In conclusion we have observed: 

1. A bellows-like action in the trachea and bronchi which may be 
limited by contraction of the bronchial muscles. 

2. A* peristaltic action of the bronehial muscles, whieh seems 
adequate to empty them without invoking ciliary movement. 

3. The action of adrenalin, benzyl benzoate, ether and muscarin 
have been observed by this roentgen-ray method. 

The vT'iters wish to record their debt to Dr. William B. Giles and 
• Dr. Louis Griessman for valuable assistance and collaboration. 


HETEROPLASTIC BONE FORMATION IN THE FALLOPIAN 

TUBE. 

By Goiciii Asami, M.D., 

HONOIiUIiTJ, H. I. 

(From the Department of Obstetrics and Gynecology, Wasliington University 
School of Medicine, Saint Louis, Missouii.) 

In the course of a routine examination of tissues recently removed 
at operations on the gjmecological service of the Barnes Hospital, 
my curiosity was aroused by the difficulty which I encountered in 
attempting to cut a block of tissues from a Fallopian tube. Upon 
a closer inspection what appeared to be a spicule of bone, about 5 
mm. wide and less than 1 mm. thick, was seen to protrude from the 
cut end of the tubal lumen. There were several other foci of similar 
resistance in the wall of the tube and in the mesosalpinx. 

Presentation of the Case. The patient, M. J., a negress, aged thirty- 
seven years, was admitted to the gjmecological service of the Barnes 
Hospital with complaints of a pain in the left lower quadrant and a 
&m mass in the lower abdornen. The family and past histories 
were unimportant. Menstruation started at the age of thirteen, 
and has been always regular, recurring every twenty-eight days and 
lasting from seven to twelve days. The flow has been rather profuse 
as a rule. The patient has not missed any period except in connec- 
tion with her pregnancies. She has had intermenstrual bleedings for 
the past three years. The last menstrual period started on August 24, 
1919 and was still continuing at the time of admission, September 
14. The patient has had tliree pregnancies, two of which were full 
term and one a miscarriage. The oldest child is twenty years old 
and the miscarriage occurred ten years ago. The present illness 
dates back for three years, with an aching pain in the left lower 
quadrant. The pain was constant, and on several occasions during 
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the past tliree years the patient was compelled to take to bed for 
two or three days at a time. The hard lump in the lower abdomen 
was noticed only two months ago. General physical examination 
showed a fairly well-nourished colored woman in good health. 
Abdominal and pelvic examination revealed a spherical tumor mass 
which occupied the pehds and the lower part of the abdomen, and 
was connected with the uterus. A diagnosis of uterine myoma was 
made and a laparotomy was performed by Dr. H. S. Crossen on 
September 18, 1919. At the operation the following notes were 
made; 

“Mid-abdominal incision. Uterus is enlarged to the size of a ’ 
grape-fruit, mth fibroids. Both tubes are enlarged and dikended 
vdth fluid. The left ovary appears normal. The right ovary is 
enlarged and chronically inflamed. Many adliesions are seen 
around the adnexa. The supravaginal portion of the uterus, both 
tubes and the right ovary removed. There is a calcified nodule of 
, the size of a bean in the ovary.^^ 

The specimen was brought to the Laboratory, September IS, 1919, 
and was numbered. Gynecological Pathological No. 1288. 

Gross Description of the Specimen. The formalin fixed specimen 
consists of the oval-shaped, supravaginal portion of the uterus, the 
left tube and the right tube and ovary. The uterus measures 
■ 13 X 11 X 8 cm. It is roughly of the size and shape of a grapefruit. 
It is covered on its surface udth shaggy, loose fibrous tissue, which is 
grayish white in color. On cutting it open the dilated uterine canal 
is seen to contain a dark, grajdsh mass, measm’ing 8 cm. in its 
longest diameter. It is shaped like an alligator pear, with its super 
rior and inferior axis elongated. The mass tapers gradually toward 
the low^er end of the uterine canal; it is soft and pliable in consistency 
and it is attached to the uterine wall by means of a thin, fibrous 
band. 

Both tubes are dilated and tortuous. The left tube measiues 
8 cm. in length. In its proximal tliird the organ retains its normal 
size and appearances. In the distal turn-thirds it is dilated into a 
cyst-like sac whose greatest diameter is 3 cm. Its wall is as thin as 
parchment, it is semitransparent and it sends off several septa, tlius 
converting the interior of the sac into several separate chambers. 
The contained fluid is colorless and watery. 

Many loose fibrous adliesions pass between the right tube and 
ovary. The ovary measures 4 x 3 x 2.5 cm. The tube measures 
7 cm. long, 1.5 cm. in transverse diameter close to the uterine cornua 
and 1.2 cm. throughout the rest of its length. In the mesosalpinx 
close to the tube tiiere is a point at which the cutting knife meets 
wdth a considerable resistance. Similar resistance is encountered in 
the entire length of the tube except close to the uterine cornua. On 
the cut surface the tubal lumen shows a spicule of bone about 5 mm. 
wide and less than 1 mm. thick, firmly embedded in the substance 
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of the tube. The wull of the tube and the mesosalpinx also contain 
many small bony areas. The ovarian tissues do not seem to con- 
tain any trace of bone-lUce material. The ovary and the tube were 
cut together into several blocks about 1 cm. thick, decalcified in 
pliloroglucin and nitric acid, embedded in celloidin, several sections 
being cut from each block. 

Microscojnc Descrvpiion. The uterine tUmor proved to be a 
myoma which has undergone hyaline degeneration in many places. 
The left tube was clu-onically inflamed. The right ovary appeared 
normal except for a chronic perioophoritis, and showed no calcified 
or ossified areas. 



Fig. 1. — K section of the entire tube and a portion of the ovary is shown. The 
ovary appears normal. In the mesosalpinx, in the upper portion of the section, 
there are several black streaks and dots which represent bony and cartilaginous 
islands. Calcium deposits that are located in this region are not visible. In the 
wall of the tube (lower portion of the section) there are several similar streaks. In 
the lumen of the tube will be seen a less deeply stained bony bar surrounded by 
hyaline connective tissue. 


In the mesosalpinx between the right tube and ovary there are 
several foci of intense lymphocytic infiltration. In this same area 
the bloodvessels also are numerous and are distended with blood. 
In the small area midway between the ovary and tube there are 
several points at which the connective tissue is somewhat denser 
than elsewhere, and it is in these connective-tissue areas that the 
bony spieules occur. Close to some of these bony spicules are also 
seen some islands of cartilage (Fig. 1). 
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One of tliese cartilaginous islands wliicli is included between two 
parallel rows of bone has certain peculiarities. On one of its sides 
there is a slender bar of bone ha\’ing a somewhat serrated outline and 
containing in its substance much minute, deep blue: staining mate- 
rial resembling closely the cartilaginous tissue. Along its outer 
borders are a small number of osteoblasts. On the opposite side of 
the cartilage there are tlrree separate bars of bone, each somewhat 
more slender than the one just described and much shorter (Fig. 2). 
These bony bars are separated from one another by somewhat 
hyaline connective tissue which contains scant, fusiform nuclei. 
The cartilage enclosed between these rows of bones is composed of 



Fig. 2 . — Numerous islets of cartilage are apparently undergoing destruction, and 
are surrounded by connective tissue. A fraction of bone is shown on either side 
of this cartilage. These bones contain deeply stained remnants of cartilage. 


numerous minute islets of pale blue staining, irregularly outlined 
tissue, which contains here and there cells resembling plasma cells. 
These cartilaginous islands are of various sizes and appear decidedly 
porous, as the result of the presence of numerous variously sized 
cavities in their substance. Some of these cavities are apparently 
closed cavities and others mere indentations along the border. In 
these cavities and indentations there is often seen reticular connec- 
tive tissue containing many clear vacuoles which resemble fat spaces. 
It also contains capillaries filled with erythrocytes and Ijunphocytes. 
The connective tissue in these indentations is continuous with 
that bung vdthout, and contains a moderate number of capillary 
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vessels. The indentafions above mentioned are decidedly angular 
in shape and thus give the impression that the cartilage might 
be in the process of destruction. The fibrous connective-tissue 
cells in this region and in the indentations are slender and contain 
moderately numerous, slender, fusifoim nuclei, and appear rather 
young. In this neighborhood, where erythrocytes are found in a 
great niunber, apparently free in the connective tissue whose cells 
appear to be young fibroblasts in the process of organization, 
there are seen several foci of calcific deposits. These deposits are 
in the form of minute rings which surround a mass of erytlxrocytes 
in some instances and a hyaline mass of what appears to be fibrous 
tissue in other instances. In still other instances they consist of 
solid, spherical masses. These evidently represent a calcification 
of small vessels and capillaries which have undergone a hyaline 
tlirombosis. Some of the larger deposits show under a higher 
magnification cells which jjossess radial processes, very much like 
bone coipuscles. Osteoblastic cells are not readily made out in 
connection vnth these calcific deposits, except in some few instances. 

Other cartilaginous islands are also closely associated vdtli osseous 
tissue and show deposits of calcium salts which on section appear 
as deeply blue-stained granules. At this calcified area the cartilage 
cells have lost their outline entirely and are converted into a single 
area surrounded by ossified tissue. Around these ossifjdng cartilages 
erythrocytes are found in a large mass as if a hemorrhage may have 
occurred. The connective tissue on the whole is hyaline here. A 
definite lymphocytic infiltration is also noted (Fig. 3). 

In this area one also meets with a few gland-like structures lined 
by a low cuboidal epichelimn. Immediately beneath this epithe- 
lium are found some lymphocytes. Some minute ossified nodules 
impinge upon the epithelium from underneath and at some points 
push it out into the gland-like lumen. Some of these nodules are 
definitely associated vdth cartilage, others evidently independent, 
but both are surrounded by lymphocytes and osteoblasts. 

The wall of the tube contains numerous foci of ossification which 
are more or less continuous vdth the area above described, no definite 
line of demarcation being ^^sible. These foci differ very little from 
the description given above. 

The mucosa of the tube presents an almost noimal appearance 
except that the submucous connective tissue contains numerous 
capillaries which are filled with a large number of polymorpho- 
nuclear leukocytes, both neutrophilic and eosinophilic. This con- 
nective tissue is also infiltrated with lymphocytes and appears 
definitely hyaline. There are a few foci of ossification in the sub- 
mucous connective tissue. These bone spicules also contain in their 
substance deeply blue-stained material. 

The continuity of the mucosa of the tube is interrupted at two 
opposite poles of its lumen by a rather broad band of tissues con- 




Fig. 3. — Cartilage is undergoing ossification. Swollen cartilage cells, granular 
calcium deposits and'ncw-fomicd bone are to bo seen. 
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taining tw^o spicules of bone (Fig. 1). Tlie lining on either side of 
this band is directly continuous mth the epithelium of the tubal 
mucosa, and is composed of flattened cells. The band shows a 
well-formed bony bar which contains a moderate niunber of healthy 
corpuscles and a few tj^iical Haversian canals. This bone is also 
covered wdth a few osteoblasts. Immediately outside of this osteo- 
blastic membrane the connective tissue is loose and contains a 
niunber of fat vacuoles. Another bar of bone is arranged almost 
in a parallel direction to the one just described. This bone is located 
close to the tubal mucosa and is considerably smaller than the other. 
These two rows of bone enclose between them thick layers of con- 
nective tissue which contain delicate, fusiform nuclei, lymphocytes 
and fat vacuoles (Fig. 4). 

Between the larger bone spicule and the lining of the “band” 
tliere are tliick layers of hyaline tissue the elements of which consist 
of long, parallel, fiber-like structures which are very poor in nuclei 
and thus qualify for the so-called osteoid tissue (Fig. 1). Intimately 
mixed vath this osteoid tissue are a few minute pieces of bone sur- 
rounded by a few osteoblast-like cells. Toward the portion of the 
mucosa where its continuity is broken by the band of tissues above 
described the connective tissue appears more lilce normal except for 
IjTnphocytic infiltration. 

In short, the Fallopian tube presents a picture of a definite clu’onic 
inflammation of its fibromuscular wall and the mesosalpinx, in 
which are several foci of cartilaginous tissue undergoing a degenera- 
tion both alone and accompanied by ossification. There are in the 
mesosalpinx, close to the tube, definite evidences of calcific deposi- 
tion which has involved arterioles and capillaries that have under- 
gone a hyaline tlwombosis. Cartilage is here seen to be in an actual 
process of ossification, in which process the area ahead of ossification 
is a seat of deposition of granular calcium salts and of the disappear- 
ance of the outline of the cartilage cells. Thus swollen and irregular 
cartilage cells are seen Ijdng -within the ossifying cartilage, a part 
of which has been calcified. The bone found in this case varies from 
a well-formed one -sidth tj^iical Haversian systems of a sort of marrow 
spaces to an incompletely developed bar still containing remnants 
of cartilaginous tissue. The bone, in addition to its association 
with degenerating cartilage, is seen to lie free in the osteoid tissue 
independent of either cartilage or calcific deposit. Such a bone, 
however, contains in its substance what has been described as the 
remnants of cartilaginous tissue. 

Discussion. Niunerous cases of aberrant bone production have 
been recorded in the literature. The majority of these cases have 
occurred in the cardiovascular system in connection with sclerosis 
and calcareous degeneration. Howse,^ Marchand,^ Paul,^ Rosen- 

' Tr. Path. Soc., London, 1877, vol. i. - Enlenberg’s Real-Encyldopaedie, 1885. 

’ British Med. Jour., 1885, vol. xxviii. 
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stein/ ICryloff/ Scliroetter/ Eoelimer/ Moenckeberg/ Thorel/ 
Bunting, 10 Harvey, ^ and Buerger and Oppenheime/o and others 
have contributed to the literature dealing with this subject. Zanda.i® 
Cruveilhier,!! and others have reported an occurrence of bone in the 
cerebral meninges; Pollackio and Poseharisskyio in the lymph nodes; 
Morpurgoii in the bladder mucosa; Laboulin,!® Huartadoi® and 
Pollack in the pleura; Ponfick,^® Roepke®! and many others in the 
muscle; Pollack in the calcified uterine myoma; Cornil and Ranvier0‘ 
in the liver; Ribbert^® in the suprarenal capsule; 'Klebs,®! Knapp^^ 
and others in the eye; Adachi,2« Outerbridge^i and others in the 
ovary, and elsewhere. 

Theoretical considerations of the heteroplastic bone formation 
have been given much prominence by various authors, notably von 
Hansemann, Ribbert, Bunting, Buerger and Oppenheimer and 
Pollack. The contentions of these authors may be summarized as 
follows; 

1. Embrjmnic misplacement after the h;^T)othesis of Cohnheim. 

2. Metaplasia of connective tissue after the manner of eallus for- 
mation. 

3. Erosion of calcific deposit mth the formation of vascularized 
spaces containing young connective tissue which assiunes the role 
of osteoblasts. 

Bunting disposes of the hypothesis of embryonic misplacement on 
the ground that the occurrence of the aberrant bone formation is 
too frequent to be explained on such a basis, that the bone forma- 
tion occurs in connection with sclerosis and calcareous degeneration 
and that the experimental production of aberrant bone as carried 
out by Barth, 00 SacerdottP® and Frattin has demonstrated that 
when a favorable condition exists which gives a proper stimulus to 
young connective-tissue cells the metaplasia of these cells into osteo- 
blasts can occur. This proper stimulus is assigned by Bunting to 
calciiun salts present in the lime deposits. The metaplasia theory 
is further supported by the fact that in practically all the cases 


* Virchows Arch., 1900, vol. clxii. Cited by Poschnrissky. 

' Nothnagel’s Handbuch, 1901, vol. xv. ^ Virchows Arch., 1901, vol. clxi-i. 
s Virchows Arch., 1901, vol. clx-vdi. 

9 Ergebn. d. allg. Path. u. pathol. Anat., 1904, vol. ix. 

1“ Jour. Exp. Med., 1906, vol. viii. " Jour. Med. Research, 1907, vol. .vviii. 

>= Jour. Exp. Med., 1908, vol. x. “ Ziegler’s Beitr., 1889, vol. v. 

X Traite d’anat. pathol. general, 1894. 

« Virchows Arch., 1901, vol. clxv. « Ziegler's Beitr., 1905, vol. xxx^^ii. 

” Cited by Poscharissky. “ Idem. ” Idem. 

=9 Cited by Buerger and Oppenheimer, 

21 Langenbeck’s Arch., 1907, vol. Ixxxii. 

22 Manuel d’histologie pathol., 1901, vol. i. 

23 Geseh-n-ulstlehre, 1904. Pathological Anatomy, vol. i. 

23 Arch. f. Aug. u. Ohrenheilk., 1871, vol. ii. 

26 Zentralbl. f. allg. Pathol, u. path. Anat., 1913, vol. xxiv. 

22 Am. Jour. Med. Sc., 1916, vol. cli. 

28 Ziegler’s Beitr., 1895, vol. xvii. ^ Virchows Arch., 1902, vol. clxvin. 
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reported in the literature the bone has been formed in young prolif- 
erating connective tissue in the neighborhood of calcific deposits. 

As regards the cause of invasion by the young connective tissue 
and bloodvessels, Paul has suggested a trauma such as a fracture 
of calcific plates. Bunting upholds this suggestion and cites Howse’s 
case of ruptiued axillarj’- artery, and Cohn’s case of traumatized 
crural artery, and presents his own case in which signs of hemor- 
rhage and old inflammatoiy exudates were found as supporting 
e%ddences in favor of this ^dew. 

The metaplasia theory encountei-s a few opponents, among whom 
Ribbert and von HansemaniP® may be mentioned. Ribbert, in his 
monograph on tumors, states that metaplasia of connective tissue 
into bone occurs only when there have been cells belonging to the 
osseous system, and therefore such a change is not a metaplasia in 
the strict sense of the word. Von Hansemann believes that the 
aberrant bone originates in the misplaced islands of cartilage or 
perichondrium. 

Whether or not the bone found in the thyroid, breasts, eye and 
elsewhere in the structures which are contiguous with cartilage 
originates in accordance with Hansemann’s view cannot be definitely 
decided, but such a mode of bone formation so frequently to be 
encountered in the lung, in the liver, and in the arterial walls cannot 
readily be conceived. Such is the stand taken by the supporters of 
the metaplasia theory as regards the contentions of Ribbert and von 
Hansemann. 

Two views are supported by Bunting as regards the mode of 
metaplasia involved in aberrant bone production, namely: (1) there 
may be a direct metaplasia of connective tis.sue into osteoid (callus) 
tissue with subsequent conversion into bone, and (2) resorption of 
calcific material by bloodvessels and young connective-tissue cells, 
formation of bone marrows and deposition of bone in the periphery 
by an osteoblastic membrane derived from the metaplasia of the 
connective-tissue cells accompanying the vessels. 

In Bunting’s case a cellular marrow was found. This contained 
mononuclear cells of myelocyte type, many of which with eosino- 
philic granules, polynuclear cells, both eosinophilic and neutrophilic, 
lymphoid cells and cells of erythrocyte series, non-nucleated cells 
and normoblasts. Thus the marrow space described by this author 
corresponds closely to the normal bone-marrow. These elements 
of bone-marrow are attributed by Bunting either to a metaplasia 
of the connective-tissue cells or to a metaplasia of the emigrated 
cells from the blood stream which are capable of fiuther differentiat- 
ing into various types of cells. 

In 1907 Harvey experimentally produced bone in the rabbit’s 
aorta by an application of irritants to its wall. Here again the cal- 


Berl. Idin. Wchnschr., 1900, vol. xxxvii. 
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cific deposits were found to be closely associated Avitli the production 
of bone. 

Buerger and Oppenheimer, in 1908, reported a case of multiple 
bone formation in the sclerotic arteries and discussed at length the 
various features of heteroplastic bone formation. They follow Cohn, 
Pollack, Moenckeberg and Bunting in upholding tlie theory of 
metaplasia, but differ from Paul and Bunting in maintaining that 
the proliferation and invasion of the young connective tissue are 
brought about not only by traiuna, but may occiu in connection 
with organizing thrombus, canalization and vascularization of 
obliterating intima and the disease of the media. They fmther 
pointed out that in their case, at aiiy rate, the cartilage was never 
' transformed into bone. 

In his recent monograph on neoplasms Ewing^^ mentions a certain 
alteration in calcium metabolism as one of the causative factors in 
heteroplastic bone formation. In fact, Thayer and Haven^^ have 
recently reported a case in %vhich an excessive intake of calcium 
resulted in a deposition of calcium salts at the site of a chronic 
inflammatory lesion of the breast. 

In the present study the abundance of degenerating cartilage and 
an eAddence of endochondrial ossification firet suggested a possi- 
bility of a previous tubal pregnancy, wdth subsequent absorption of 
all the embryonic tissues except cartilage. .The clinical historj’- is 
negative as regards this possibility. Even if it be assumed that the 
patient^s own account of her previous history was inaccurate and 
that the tubal pregnancy had, indeed, occm’red, it is certain that 
this pregnancy could not have taken place later than at least three 
years ago. The myoma which has occupied the uterine canal and 
has caused an intermenstrual bleeding for the past three years 
would have prevented an impregnation from taking place later than 
the onset of the present illness. It is inconceivable that even a 
cartilage could have remained preserved for this length of time. 
Although circumstances may differ in some respects, an observation 
made by Barth that a piece of bone introduced into the peritoneal 
cavity of the rabbit has been partially absorbed vdthin six weeks’ 
-time is of some significance in this connection. Emthermore, the 
distribution of cartilage and bone found in this case involves prac- 
tically the entire circumference of the tube. Such a distribution 
also is an argument against the hypothesis of the fetal remains. 
Finally, the presence of the osteoid tissue in conjunction with bone 
suggests that there has been a bone-formation independent of the 
cartilage. 

Von Hansemann’s theory on the origin of the heteroplastic bone 
appears here untenable. To assume that during the embryonal 
life a perichondrium or cartilage has been misplaced in such a 

Neoplastic Diseases, 1919. 

» Jour. Exp. Med., 1907, vol. ix. 
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manner as to make it lie dormant in the Fallopian tube is merely 
hypothetical. Furthermore, it seems impossible that either peri- 
chondriiun or cartilage, or any single tissue for tliat matter, can 
alone be involved in the process of embryonic misplacement. 

The facts observed in this case, that in the capillary area of the 
mesosalpinx there are still left several foci of calcific deposits in the 
small bloodvessels which have undergone a hyaline tlmombosis, and 
that in this area there are evidences of hemorrhage and clironic 
inflammatory reaction, and in addition that there are bone spicules 
formed in the osteoid tissue suggest that a transformation of the con- 
nective tissue into osteogenetic tissue has occurred. It is fm-ther 
probable that most of the calcific deposits have been resorbed in 
the process of metaplasia some time previous to the date of the 
operation. 

At this point it seems ad^^sable to define the use of the temi 
"metaplasia,” since there is a considerable confusion among the 
authorities. The tenn as it is applied in this communication is an 
extension of the definition given by Orth, namely, a transformation 
of one difi’erentiated tissue into another differentiated tissue either 
directly or indirectly throtigh the viedivm of a less differentiated form 
of the original iissne. 

The presence of cartilaginous tissue, which in no place is entirely 
healtliy but shows either more or less retrograde changes or ossifica- 
tion, and its close association to many of the young bones found in 
this case, seems to point to a primary metaplasia of connective 
tissue into cartilage, vfith a subsequent conversion into bone. Thus 
there seem to be two distinct processes involved in the formation 
of bone. On the one hand, there may have been a resorption of 
calcific deposits by the proliferating connective-tissue cells and 
bloodvessels which have invaded the calcified area in the course of 
inflammatory reaction, the conversion of the connective-tissue cells 
into bone-forming cells and the deposition of osteoid tissue by these 
cells. On the other hand, there may have been a metaplasia of the 
connective-tissue cells into chondrogenetic cells and a subsequent 
endochondral ossification. 

By what mechanism a connective tissue may be transformed into 
cartilage caimot be made out in the present case, since there has 
been no new forming cartilage to be found. It is also uncertain as 
to how the process of the ossification of cartilage may have been 
initiated. Whether the disintegrating cartilage cells might become 
osteogenetic or not is impossible to say. Geddes®® has stated that 
in many respects cartilage cells cannot be differentiated from osteo- 
blasts. This point plainly needs a further experimental investiga- 
tion. 

Jour. Anat. and Physiol., 1912, vol. xlvii. 
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Sununary and Conclusion. 1. A case of aberrant bone formation 
in the Fallopian tube is presented. 

2. Both cartilages undergoing ossification and calcific deposits, 
■ftdth smrounding organization tissue, some of which has been con- 
verted into an osteoid tissue are present. 

^ 3. Metaplasia of connective tissue into bone, both with the forma- 
tion of cartilage and with the production of osteoid tissue is assumed 
to have occurred. 

4. The possible mechanism involved in the conversion of the con- 
nective issue into cartilage and of the cartilage into bone is left for 
a future experimental investigation. 


MERCURY BICHLORIDE INTRAVENOUSLY.^ 

By Carl H. Bastron, A.M., M.D., 

LINCOLN, NEB. 


The intravenous administration of mercury bicliloride is a 
comparatively recent method of treatment. Osier gives it passing 
mention in tlie eighth edition of Principles and Practice of Medicine 
(1914) xmder the treatment of SjTphilis. Baccelli, of Rome, began 
using it in 1917 in the treatment of gonorrheal arthritis, claiming 
excellent results. Within more recent years mercury salts have 
been advocated for intravenous injection in sjT^hilis by R. L. Spittel, 
of England,^ and E. F. Sanz, of Spain in the treatment of enlarged 
spleen due to chronic malaria by Greig and Ritchie of Calcutta, 
India;"* in influenza by G. Ferrarini, of Italy;® in puerperal septicemia 
by J. A. Perez,® of Spain, in gonorrheal artluitis, erysipelas, influenza, 
anthrax and pyelitis, by Victor G. Vecki, of San Francisco.'^ 

The technic of injecting merciuy bichloride intravenously is very 
simple. The mercurj'^ bichloride is dissolved in normal salt solution, 
10 c.c. of the solution containing 1 grain of the drug. The bicliloride 
solution may be kept in a glass-stoppered bottle or it may be dis- 
tributed in ampoules in amounts of 1, 2, 3, 4 and 5 c.c. eacli. Treat- 
ment is begun with 1 c.c. of tlie solution, which contains gr. 
mercury bichloride. A tourniquet is applied above the elbow, the 
skin over a prominent vein is cleansed, the needle, preferably a fine, 
long, platinum needle is carefully introduced, so that tlie point rests 
free in the lumen; the tourniquet is now removed and the solution 

' Read before the Lancaster County Medical Society. October IS. 1919. 

^ Practitioner, London, October, 1918, p. 212. 

’ Medicina Ibera, Madrid, August 17, 1918, p.l87. 

* Indian Jour. Med. Res., Calcutta. 

5 Rifonna Medica, Naples, November 9, 1918, p. 893. 

« Medicina Ibera, Madrid. August 3, 1918, p. 130. 

^ Jour. Am. Med. Assn., May 31, 1919, p. 1590. 
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injected slowly. The needle is tlien wdtlidraYTi and the solution 
hastened tlu’ough the vein by the patient raising his arm over his 
head and alternately closing and opening his fist. 

Advantages claimed for this method over the other modes of 
mercury administration are that quicker results in treatment are 
obtained, a more accurate grading of dosage is made possible, and 
the course of tlie disease can be more closely observed, since the 
patient is seen oftener tlian is tlie case with otlier methods of treat- 
ment, and in tlie case of sj^ihilis, frequent opportunity is given to 
obtain blood for tlie Wassermaim reaction. 

The intravenous injection of mercury bichloride is a compara- 
tively safe procedure, and altogether painless and free from alarming 
reactions, immediate or late, provided certain very simple precau- 
tions are observed. One of these is tliat the needle should enter the 
vein and its point lie free in the lumen of the vein before injection 
is begun. This is to avoid injecting the drug outside the vein or 
into its wall and thus guard against the chief objection to this 
metliod, namely, pain at tlie site of injection and occlusion of the 
vein by a tlirombus. Another precaution is that of using dilute 
solution of mercury bichloride. Concentrated solutions often cause 
a spasmodic contraction of the wall of the injected vein and a per- 
manent occlusion of its lumen. Dr. H. S. ISTewcomer, of Phila- 
delphia,® describes this condition in connection with arsphenamin 
injection : “ There is a local reaction of tlie veins used for injection, 
ndiich is fairly common. . . . Sometimes when one is injecting 
salvarsan into a vein whicli lies for a considerable distance super- 
ficially in the skin, the vein will be seen to contract throughout its 
entire length and become like a whipcord. The salvarsan ceases 
to flow and tlie condition continues for some time. Under some 
circumstances tliis contraction remains and is followed by throm- 
bosis. The thrombosis may occur without the contraction haviug 
been superficially noticed. . . . Localized thrombosis certainly 
sometimes occurs, due to injury to tlie vein, because of faulty technic; 
but the reaction undoubtedly occurs when the injury to the veins 
is out of question, when the vein is large and free and the needle 
small and sharp. It occurs more frequently as the NaOH in the 
salvarsan is increased. It is more common in colored people than 
in white people.” Another precaution to be observed is that of 
using a small needle; a one-inch gauge 25 platinum needle serves 
the purpose well. A large needle causes more pain, enters the vein 
with more difficulty and causes more injury to the vein. One more 
precaution. Treatment should be begun with a small dose, not 
over gr. of 'tbe drug, and increase should be gradual and cautious. 
The injections can be given as often as once a day, but an injection 
■ every other day or three times a week is safer. This is continued 


8 Am. Jotjr. Med. Sc., August, 1919, p. 159. 
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until signs of mercurialism appear, when tlie injections are reduced 
to one or two a week. 

The routine I have been following for some time in cases of 
syphilis is to give the mercury bichloride injections three times a 
week, starting with gr. giving gr. 2 ^ to gr. the second dose, . 
gr. to gr. i ( 5 ^) the third, and gr. the fourth. In the case of 
a strong man the dose can be thus gradually increased to gr. |. As 
soon as signs of saturation appear, usually a slight soreness in the 
teetli if the jaws are shut with a snap, it is considered that the 
maximum dose for that patient has been reached and treatments 
are then given once or twice a week. Treatments are persisted in 
for at least six weeks; longer if the Wassermann reaction remains 
positive. I have often noticed when a patient has developed 
salivation that his tolerance for the drug after symptoms of saliva- 
tion have disappeared has increased, and treatment can be resumed 
where left off without fear of salivation. 

If mercury bichloride in normal salt solution is added to blood 
serum, an albuminate is precipitated which quickly dissolves on 
shaking and remains in solution indefinitely if the mixture is heated 
for thirty minutes at 56° C. If an excess of mercury bichloride is 
added tlie albummate precipitates and does not redissolve, except 
by tlie addition of more serum or normal salt solution. Precipita- 
tion of mercury albummate takes place if the mercury bichloride 
in tlie mixture is in excess of 1 to 300 or gr. 1 in 18 c.c. It may be 
assumed that these test-tube changes take place when the mercury 
bichloride solution is injected into the vein, for if some blood is 
allowed to mix with the bichloride solution in the syringe it will be 
noticed tliat the blood is not coagulated, but that a white cloud 
appears as the serum mixes with the bichloride solution, while the 
red cells sinlc to a lower level and remain unchanged. The leulco- 
cytes, however, will be found to have been destroyed bj’’ the bichlo- 
ride. This statement is based on microscopic examination. 

That mercury bichloride is exceedingly toxic and corrosive is well 
knovm, and it could not be used intravenously if it were not instantly 
converted into a non-corrosive albuminate. That the albuminate 
is comparatively harmless may be deduced from the fact that it is 
found in the circulating blood for several days after a smgle injection. 

In a case of bichloride poisoning fatal on the tenth day after' inges- 
tion, Rosenbloom,® of Pittsburgh, found that almost one-third of tlie 
mercury recoverable from tlie body was obtained from the blood ' 
alone. 

Investigations into the pathology of mercury-poisoning are 
numerous and exhaustive, but nowhere can one find even an allusion 
to the pathology, if there is any, that follows therapeutic doses of 
mercury. The kidney seems to suffer most commonly in mercury- 


9 Am. JottR. Med. Sc., March, 1918, p. 348. 



bastron: mercury bichloride intravenously 121 

poisoning. I have not so far observed any kidney lesion that could 
be attributed to tlie effects of mercury bicliloride. In fact, several 
cases that presented, besides sjTphilis, mild degrees of nephritis, 
pyelitis and cystitis, promptly cleared up under intravenous mercury 
bichloride injections. 

' The one serious drawback to the intravenous injection of mercury 
is the frequent occiurence of tlirombosis in the injected veins. The 
condition is not very painful but possesses the potential danger of 
causing embolism, and may preclude the continuation of the method 
itself by occluding all the available veins as well as bring the skill 
of the operator in question. The accident is somewhat less frequent 
if the mercury bichloride is suspended in serum before injection. 
but this modification is by no means tlirombosis proof. Realizing 
this to be a serious drawback to tlie method I must hesitate to 
advocate its adoption by the profession as a routine practice. But 
in cases where quick results count for more than the local discomfort 
and slight chance of embolism would compel us to be cautious this 
method finds a proper place of application. Some day we may be 
in possession of a mercurial that is free from tliese objectionable 
features and equally as good or better than mercury bichloride in 
curative value. In that case the intravenous use of mercury will 
become as universal as that of arsphenamin is today. This is not 
an inspired prophecy, for experiments have been under way since 
1915, conducted by Dr. Schamberg'^ and his coworkers to produce 
such a mercurial. 

The Treatment of Syphilis with Mercurialized Human Serum, Nebraska State 
Med. Jour., August 19, p. 230. By the Author. 

“ Jour. Am. Med. Assn., May 19, 1917, p. 1458. 
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The Nose, Paranasal Sinuses, Nasolacrimal Passageways 
AND Olfactory Organ in Man. By J. Parsons Schaeffer, 
A.M., M.D., Ph.D., Professor of Anatomy and Director of the 
Daniel Baugh Institute of Anatomy of the Jefferson Medical 
College of Philadelphia. Pp. 370; 203 illustrations. Philadel- 
phia: P. Blakiston’s Son & Co., 1920. 

Dr. Schaeffer describes his book as a ‘‘genetic, developmental, 
and anatomico-physiological consideration,” and the work is the 
outgrowth of extensive studies along these lines conducted at the 
Yale, Cornell and Jefferson Medical Schools. It is the record of a 
great amount of work done and should be of much value to the 
student of anatomy of the special regions indicated in the title. It 
is, however, purely a scientific treatise on anatomy \vithout any 
application to surgery, and as such will probably fail to excite the 
interest of specialists devoted to the practical rather than the 
theoretical side of medicine. Not that it should be so, for a knowl- 
edge of embryology and anatomy should be the invariable basis for 
all future work in any of the specialties, especially the surgical 
.specialties, although unfortunately this is often overlooked. Neither 
will the work appeal to the undergraduate student of medicine for the 
simple reason that his hours, if not his brain, are aheady too over- 
burdened to make a study such as this seem to him of importance. 

As a scientific, painstaking effort this anatomy deserves a great 
deal of commendation, both on accoxmt of the work involved in its 
preparation, the subject-matter and its admirable arrangement, 
the great amount of information it contains and the splendid illus- 
trations, most of them original, vdth which the text is largely 
interspersed. Many of these are of a distinctly original type, showing 
sections and dissections of the human fetus and skull made in a 
unique manner and different from the ordinary text-book presen- 
tation of the subject. 

General and embryology and development of the skull and 
special organs comprises the opening chapter, and there is a discus- 
sion of congenital defects and so-called anomalies, though Dr. 
Schaeffer deprecates the use of this term, contending that as there 
is no fixed tjqie, all organs show some deviation that might be 
called anomalous. For descriptive purposes, however, the average 
of the type must be used. 
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Following this initial chapter the “definitive nose” is thoroughly 
discussed, and in a most interesting manner. This includes the 
general nasal architecture, the lateral nasal wall and the septum. 
Then the various sinuses are taken up in detail, a chapter to each, 
beginning with the embryology and following the development 
through childhood to adult life. 

But the unusual chapters are those devoted to the nasolacrimal 
passages — the nasal mucous membrane, the nerve, blood and lymph 
supply of the nose, and the olfactory apparatus proper. 

While much of the subject-matter in these chapters is embrj^ology, 
and, as such, will be passed over by the average casual student as too 
deep, or dry, or difficult, the reviewer contends that such should not 
be the case, and heartily recommends Dr. Schaeffer’s book to all 
students of the head who desire true knowledge of this subject. 

G. M. C. 


Publications of Cornell IlNn^ERSiTY Medical College. 

Studies from the Departments of Pathology, Bacteriology 

AND Hygiene. New York, 1916-1918, Yol. XVI. 

This volume embraces a collection of reprints of twenty papers 
published in various medical journals, five being devoted to 
researches in bacteriologj^ five to immunologj’^ and ten to histo- 
pathologj’-; all are of much interest and value, and are indicative 
of the research activity of the above-mentioned departments. 

J. A. K. 


Transactions of the American Surgical Association. Vol. 

XXXVII, illustrated. Philadelphia: Wm. J. Dornan, 1919. 

This volume contains 34 articles, all dealing with questions 
in surgery that are occupying the thoughts and efi’orts of the 
profession of today. The greater proportion of the contributions 
is based on the experiences and the knowledge gained from the 
same in the recent war. As a result of these advantages of experi- 
ence, many of the obscure and baffling conditions have had devel- 
oped a greatly improved method of treatment. 

Two or more articles on wounds of the knee-joint outline most 
clearly the most recent advances in treatment, putting it now on 
a rational, well-understood basis. 

The same can be said of wounds of the chest, chronic empyema 
and thoracic fistula treatment. 

Exemplary articles also present silrgical problems of recon- 
struction of peripheral nerve injury, bone transplants, cranioplasty. 



124 


REVIEWS 


fracture of the femur, splenectomy in anemias and many others 
worthy of mention. 

The reviewer has derived much pleasiwe and instruction from the 
reading and studying of these transactions. E. L. E, 


The Principles op Gynecology, a Manual for Students and 
Practitioners. By W. Blair Bell, B.S., M.D., Gjmecolbgical 
Surgeon, Royal Infirmary, Liverpool. Third edition. Pp. 660; 
392 illustrations. New York: Yhlliam IVood & Co., 1920. 

The appearance of a third edition of this book in less than three 
years after the second edition is evidence in itself that the work 
has been well received and is in demand. The present edition has 
been extensively revised throughout, although the bulk of the book 
is not greatly increased. Some new illustrations have been added 
and an improved quality of paper makes the book more attractive. 
The colored plates presented, although few in number, are unusually 
good, the coloring being as true to the actual natural color as can be 
produced. The author retains his arrangement of the subject- 
matter under pathological headings, and states that, despite objec- 
tions, it is the only logical w'ay to arrange a book of this land. It is ■ 
to be regretted that" radium is given such scant attention in the 
treatment of myopathic bleeding and is not even mentioned in 
connection with cancer of the uterus. The chapter on electrotherapy 
has been deleted, but occasional mention of electrical treatments 
is made in connection mth the treatment of various disorders. The 
misspelling of the word “Fallopian” occurs so generally throughout 
the book that mention must be made of it. On the whole, the 
present edition is distinctly more attractive than its predecessors. 

F. B. B. 


The Ameb^ Living in Man. By Clifford Dobell, M.A., 
Assistant Professor of Protistologj’' and Cytology, Imperial 
College of Science and Technology, London. Pp. 155; 5 plates 
with 94 figures. New York: William Wood & Co. 

This latest contributor to our knowledge of amebiasis is a British 
zoologist, who during the war had the opportunity of examining 
thousands of cases of infestation in the British troops. After a 
brief discussion of methods of fixing and staining tlie autlior traces 
the development of knowledge of amebiasis from the first descrip- 
tion in the middle of the last century, through the period of con- 
fusion that reigned in the differentiation of parasitic from non- 
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parasitic forms, to the more accurate information of the present 
day. 

The bulk of the monograph is devoted to E. histolytica and E. 
coli, the organisms on which his own work was done. He recog- 
nizes the now generally accepted harmless'' role of the latter as 
well as the frequent occurrence of E. histolytica in patients who 
have no sjonptoms of infestation. The organisms are considered 
exhaustively from the biological vievq)oint without going into 
questions of treatment. 

AAT:ien, however, he comes to the description of the amebse of 
the mouth, urine and various organs the author’s views run counter 
to those of many obsen'ers in this country. E. gingivalis and, in 
fact, all amebpe except E. histolytica are regarded as harmless 
sjTubions. The bibliography drawn up by the author is extensive, 
but, unfortunately, in the case of E. gingivalis and less-known 
amebie, does not include some of the more important American 
papers to which he has not had access. 

Anotlier peculiarity is the restriction of the generic term end- 
ameba to the form described by Leidy as occurring in the cock- 
roach, while a separate genus of entameba is made to include the 
common man-infesting organisms. M. M. E. 


Surgical Shock. By Geo. W. Crile, M.D., Professor of Surgery, 
Western Reserve University, and William E. Lower, M.D., 
Associate Professor of Genito-urinary Surgery, Western Reserve 
University. Second edition, thoroughly revised and rewritten. 
Pp. 272; 75 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1920. 

Enriched enormously by tlieir experience in the civilian clinic 
and even more so in the field and base hospitals in France, the 
authors have rewritten and enlarged their work on anoci-association. 
As in their first work they present as concisely as possible the 
principles upon which the doctrine of “anociation,” the latest term 
supplanting that of “ anoci-association, ” is based. All shock theories 
and their discussion are omitted. 

A very long cha,pter is devoted to the pathology of shock of 
all kinds, and much that has been taught in the past has been 
proved true or untrue, as the case may be. 

In the chapter on treatment special emphasis is laid upon 
physiological rest: (morphin) rest liquids, transfusion, nitrous 
oxide gas anesthesia, local anesthesia or a quick operation. 

Morphin is contra-indicated in cyanosis; stimulants are a harm 
in most instances. Soda solution is next best to blood for trans- 
fusion. Solutions other than blood are best given by mouth, 
bowel or skin in preference to intravenous. 

VOL,. IGO, NO. 1. ^JULT, 1920. 5 
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. Chapter V outlines in detail anociation technic in general. Later 
chapters take ^ up eaeh separately, the anociation treatment of 
specific operative cases, i, e., abdominal operation, appendicitis, 
gastric surgery, gall-bladder, etc. Separate chapters are devoted 
to goitre, anociation .and blood transfusion. 

After many of the chapters is appended a list of ^^don’ts,” which 
admirably sums up the ideas the authors are striving to drive home. 

E. L. E. 


Report from the Pathological Department and the Depart- 
ment OF Clinical Psychiatry of the Central Indiana 
Hospital for the Insane, Indianapolis, Indiana, 1915-1917, 
Vol. VII, pp. 684. 

This volume summarizes the course of instruction given in 
nervous and mental diseases and in neuropathology by the faculty 
of the Indiana University School of Medicine in this hospital, and 
gives a complete, interesting and valuable summary of the activi- 
ties of the institution during 1915-1917 ; 209 pages are devoted to 
case histories in clinical psychiatry and 423 pages to pathological 
reports, mainly accounts of necropsy examinations. The volume 
also contains fifteen papers published by the staff during 1916-1917 
and a good index; it reflects great credit upon the institution and 
its staff, and should prove of much value to those interested in 
clinical psychiatry, mental pathology and neuropathologjL 

J. A. K. 


Handbook of Skin Diseases. By Frederick Gardiner, hl.D., 
B.Sc. (Public Health), F.R.C.S.E., Lecturer on Slcin Diseases, 
University of Edinburgh; Physician for Skin Diseases, Royal 
Infirmary, Edinbm-gh. Pp. 160; 46 illustrations. Edinburgh: 
E. & S. Livingstone. New York: William Wood & Co. 

This small volume is based chiefly upon the lectures delivered 
by the author. The views expressed were mostly taught in the 
Edinburgh Sdiool. The subject is treated under fifteen headings 
and the following classification is employed: Streptococcal and 
staphylococcal infections; diseases due to animal parasites; seborrhea 
and the seborrheids: psoriasis; infections of the hairy scalp; urticaria, 
erythema and allied conditions; bullous eruptions of the skin; der- 
matitis; diseases due to light, pruriginous eruptions and lichen 
planus; pityriasis group; tuberculosis and the tuberculides; pig- 
mentary changes and hj’pertr opines; infective warts^ keloids and 
adenoma sebaceum; neoplasms; sj^ihilis and the syphilides. 
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The introduction includes the anatomical structure, physiological 
functions, clinical pathology and the remedial agents used in the 
treatment of skin diseases. A few selected prescriptions are men- 
tioned in tlie appendix as of use for tire treatment of the com m on skin 
affections. The preparations given are largely used in the skin 
department of the Ilo 3 '^al Infirmary, Edinburgh. The volume is 
compact and readable; naturallj'’ in such a small space extreme 
condensation is necessaiy and but a cursor^’' review of the subject 
can be given. If criticism Avere given the space devoted to some 
of the rarer diseases might be used with advantage in making 
additions to the common affections of the skin. E. C. IC. 


hlANUAL OF Surgery (Rose and Carless). By Albert Carless, 
Emeritus Professor of Surgery to King’s College, London. Tenth 
edition. Pp. 1495; 676 illustrations. New York: William 
Wood & Companj’-, 1920. 

When a text-book of surgery reaches its tenth edition it needs 
little encouragement from or can be affected onlj’’ slightly or not 
at all hy the comment of a reAuewer. Rose and Carless is becom- 
ing to surgery what Graj'’ for manj’’ years has been to anatomy, 
the great English book for medical students. Many others have 
sought favor and have ceased to appear, but this one remains and 
renews its contents at suitable intervals. It maintains tlirough 
the 3 '^ears its text-book form and shows little tendency to become 
a book of reference. There are no references to the literature, 
but the editors gave and now Carless alone gives us a condensation 
and estimate of tlie value of the best contributions in the literature. 
Indeed, there is a minimum of mention of the names of individual 
writers and a maximum of what the editor thirds is the best thought 
and practice in connection AAuth the various surgical conditions. 
The war has intervened since the last or ninth edition appeared 
and the additions to this edition are concerned chiefly with con- 
tributions coming from war experience. These have to do largely 
with the treatment of infected wounds, Avith compound fractures 
and AAuth making good the defects of war wounds. Manj^ new 
illustrations are added. It may now fairlj'’ be called a one-man 
book, so that reduplication is effectNely avoided. This permits 
also what has been accomplished in an eminentlj'' successful degree, 
the absorption of a vast amount of literarj’’ material and its expres- 
sion in a terse, lucid and full discussion of each subject. We liaA'^e 
here aboA^’e everything else a student’s text-book, one that liA'^es up 
to the reputation of the best of its kind. There has been much 
discussion as to AAEether this kind of text-book can be of real A’^alue 
to tire student. In the reviewer’s opinion we have not yet out- 
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lived the necessity for it, since the best kind of a clinical and demon- 
strative, course on surgerj’’ cannot cover the whole field. Let anj^- 
one who entertains the opposite view first estimate the number of 
cases appearing in tlie best clinical course of which he has Icnowledge, 
and then compare these vdth the subjects covered in a good text- 
book and see how many conditions have been niissed in Ihe clinical 
course. There vdll be many times more missed than have been 
covered. It would be difiicult to find any important ordinary 
surgical condition which has not been disc issed in this volume in 'a 
manner sufiiciently satisfactory for an undergraduate medical 
student, or, for that matter, most practitioners. Not all surgeons 
vdll agree with every statement made and some would like to see 
reference to war work not taken up, as Duval’s brilliant contribution 
on lung surgery; but when everything else has been said, it will 
remain a great text-book for students. T. T. T. 


Common Diseases of the Skin. By G. Gordon Campbell, B.Sc., 
M.D., C.M., Lecturer on Dermatology and Pediatrics, McGill 
University; Phpsician to the, Montreal General Hospital. Pp. 
229; 177 illustrations. New York: Macmillan Company, 1920. 


The writer has endeavored to provide illustrations and a short 
description of some of the commoner diseases of tlie skin, with a 
few lines on differential diagnosis and methods of treatment. The 
diseases which have been chosen for the present volume were 
selected from the statistics of tlie hospital clinic with vliich the 
writer was connected, thereby, possibly, admitting some not 
properly classed as common because of tlie large proportion of 
aliens in his clientele. In a volume of this size tlie satisfactory 
method has been employed of describing tlie various diseases alpha- 
betically. The dermatological conditions mentioned are as follows: 
Acne, alopecia, alopecia areata, carcinoma, chloasma, dermatitis 
medicamentosa, dermatitis repens, dermatitis venenata, eczema, 
eczema seborrheicum, eiytliema multiforme, erji;liema nodosum, 
favus, furunculus, herpes simplex, herpes zoster, ichthyosis, im- 
petigo contagiosa, keloid, keratosis pilaris, lichen planus, lupus 
erj’’thematosus, miliaria, miliaria crystallina, milium, newis, pedic- 
ulosis, pityriasis rosea, pruritus, psoriasis, purpura, ringv’orm, 
.scabies, seborrhea, sycosis ^^llgaris, sj^iliilis, tinea versicolor, 
tuberculosis, urticaria, verruca, \dtiligo. 

The author’s purpose has been accomplished in prmdding many 
and excellent photographs, which ser\m to illustrate splendidly 
the diseases of the skin commonly met. The tj'pe is large and 
legible and the paper excellent. F- C. IC. 
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An Electromyographic Study of Chorea. — Cobb {Bull. John Hopkins 
Hosp., 1919, XXX, 35) finds that choreiform movements give an electro- 
myogram similar to that of a short normal voluntary muscular con- 
traction. Inability to maintain voluntary contraction is clearly shown 
in the electrdmyogram. Weakness of muscular contraction is shown 
electromyographically by lessened electrical discharge. 


Electromyographic Studies of Clonus. — Cobb {Bull. Johns Hopkins 
Hasp., 1918, xxix, 247). The studies were made with the string gal- 
vanometer for electrocardiographic work. The string used eonsisted 
of a gilded quartz fiber 3 micra in diameter with a resistance of 5000 
ohms. The author finds that electromyography is a more accurate and 
more easily applied method for the study of muscular phenomena than 
those formerly applied to clinical observation. Clonus gives a charae- 
teristie electromyogram. Fatigue does not affect the rate of clonus. 
Increased stimulus increases the rate of clonus and the size of the electro- 
myographic wave but does not change the rate of the active current. 
The number of active currents per contraction varies with the type of 
the clonus. 


Pericarditis with Effusion and Experimental Studies. — ^Williamson 
{Arch. Ini. Med., 1920, xxv, 206). In pericardial effusion the fluid 
accumulates first along the lower margin of the heart and about the 
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apex, particularly on tlie diaphragmatic surface of the heart. With 
small effusion this is tlie onlj'’ place in which fluid accumulates ■with 
regularity. The result of the accumulation of tlie fluid in this position 
is to push down the left lobe of the liver. This was demonstrable in 
practically every case, and in many cases it was a very conspicuous 
feature. Special stress should be laid on tliis as an early diagnostic 
sign. The second place in wliich fluid accumulates is over the great 
vessel at the base. IVith small effusion it is occasionally present i i 
sufficient amount to be detected by percussion. Witli medium-sized 
effusion tliis layer is generally thick enough to be demonstrable by per- 
cussion and tliis retrosternal dulness is an important diagnostic sign. 
Wffth both small and medium-sized exudate we were neither able satis- 
factorily to demonstrate percussion dulness in tlie fiftli right interspace 
(Rotth) nor could a rousing of tlie cardiohepatic (Epstein) angle be 
made out in a single case. The behavior of the fluid is practically inde- 
pendent of the position of the patient with effusion of the side repre- 
sented by the injection. In at least 14 of the 33 cases tlie anterior sur- 
face of the heart, in spite of the exudate, remained in part uncovered 
by the fluid, so that a pericardial friction rub could readily exist. Tliis 
persistence of the pericardial rub is to be anticipated in cases in which 
the heart is relatively large, though there is still doubtless space between 
the vertebral columns at the sternum. From the standpoint of most 
readily reaching small amounts of fluid the most appropriate sites for 
puncture are eitlier just, outside the apex or in the chondroxiphoid 
angle. 


Stereoroentgenograms of the Injected Lung as an Aid to the Study 
of the Lung Architecture. — Milleb {Bull. Johns Hopkins Hosp., 1919, 
XXX, 34). By tlie use of differential injective masses in the pulmonary 
arteries and veins the relation of these structures are plainly outlined 
by stereoroentgenograras. Even though tlie pulmonary arteries when 
injected can be recognized, stereoroentgenograms have comparatively 
dense linear markings along tlie lateral wall of the bronchi. Under 
similar conditions tlie main venous trunk can be made out on tlie mesial 
side of the tliin bronchus but in its ultimate distribution its branches 
are not associated with the bronchi. In reading roentgen-ray plates 
care should be exercised in not mistaldng these linear markings for 
densities produced by pathological changes. Ring-like shadows, with 
sharp borders that appear along the bronchi, are often due to the plane 
that the bronchi bear to the observer. When these ring-like shadows 
are broad, with irregular hazy borders, they are cast by bronchial car- 
tilages. This study suggests once more the importance of a knowledge 
of lung structure in interpreting densities cast on the roentgen-ray plate. 
For general directions for the preparation of the differential injection 
mass which is especially applicable to the study of tlie distribution of Ae 
bloodvessels, see article by Millek {Anaiomical Record, 1918, xv, 47). 
The basis of the injection mass consists of a suspension of cornstarch 
in 70 per cent, alcohol to which vermilion granules are added. When it 
is desired to obtain a uniform dense shadow ultramarine blue granules 
for the less dense and finely granular shadow is desired in the differential 
injection mass by the use of a greater or less quantity of 70 per cent. 
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alcohol the injection mass can be made to penetrate to any desired dis- 
tance within the lungs. If the bronchi alone are to be injected a thick 
vermilion mass gives the best result, for if the mass is too thin it will 
penetrate the air sacs and a blurred shadow will result or else tire whole 
lung will appear solid. 


Analysis of the Spread of the Excitation Wave in the Human Ven- 
tricle. — ^F ahr {Arch. hit. Med., 1920, xxv, 146) believes the excitation 
process begins first in tire subendocardial layers of the Purkinje system 
in the neighborhood of the papillary muscle usually a little earlier in 
the right ventricle and spreads fu'st to the apical laj’^ers causing the 
Q wave. The excitation process is quiekly conducted to the basal 
arborization of the Purkinje system, giving rise to tire anacrotic limb 
of the R. While tire excitation process is being propagated through tire 
basal Purkinje system the process in the apical area of the Purkinje 
system is spreading to tire ordinary muscle fibers of the apex. By the 
time the peak of the R is reached the negativity in the ordinary muscle 
fibers of tire apex is of sufficient magnitude to neutralize the preponder- 
ance in the basal Purkinje arborization and cause the catacrotic limb 
of the R and the ST. The process meanwhile is passing from the basal 
Purkinje system into tire ordinary muscle fibers of the base. Their 
negativity increases until the effect of the apical fibers is counteraeted 
and the S wave is produced. The negative process begins to die out 
at the apex, first leaving a preponderance of negativity at the base. 
This gives rise to tire P wave. The form of the electrocardiogram in 
hearts which have left-sided enlargement is due to the increased length 
of conducting path in the left ventricle. The right ventricle receives 
the negativity first. In right-sided enlargement the ventricle receives 
the negativity first because the path of conduction in the right ventricle 
is longer. The form of the electrocardiogram in these cases is due to a 
preponderance of negativity of the left side. The diagnosis of right and 
left bundle branch lesion as commonly made is probably wrong. In the 
left bundle branch lesion we should firrd a high R in lead I and a deep S 
in lead III. In right bundle branch lesions we get a deep S in lead I 
and high R in lead III. 


Colloidal Gold Reaction and Its Clinical Interpretation. — ^Warwick 
and Nixon {Arch. hit. Med., 1920, xxv, 119). The autirors believe that 
the colloidal gold test is tire most delicate of tire routine spinal fluid 
reactions and that with careful technic and proper attention to neu- 
trality the special gold chloride solutions are within the reach of every 
laboratory worker. They believe that it does not replace any other 
test but is of independent value. It is of special importance in the early 
diagnosis of neurosyphilis. The various curves are not specific but of 
great diagnostic value in connection with other clinical and laboratory 
findings. A colloidal gold curve may be obtained with or without other 
positive findings after provocative treatment. The curve does not 
parallel clinical signs nor give definite evidence of improvement under 
treatment. Patients with no involvement of the central nervous system 
or who are non-syphilitic give no colloidal gold curve. Clear-cut 
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clinical cases of tabes dorsalis may show all tlie spinal fluid reactions 
negative both before and after treatment. A curve in zone 3 with a 
negative cell count and negative or faintly positive globulin is strongly 
suggestive of a brain or cord tumor or myelitis. Curves in zones 1 and 
2 may be found in non-syphilitic conditions such as multiple sclerosis 
and brain abscess. A cell count above five tlie authors regard as patho- 
logical, but the cell count is of no value in indicating duration or severity 
of the process or improvement. The colloidal gold reaction should be 
included in every spinal fluid analysis and neurological examinations 
as well as in all cases of general syphilis. 


A Clinical Study of Yellow Fever. — ^Elliott {Arch. hit. Med., 1920, 
XXV, 174), from a clinical and patliological study of about seventy cases 
of yellow fever observed in Guayaquil, Ecuador, during the summer of 
1918, considers clinically yellow fever is similar to infectious jaundice. 
The differences existing between the two diseases appear to be chiefly 
tliose of degree. There is more marked jaundice and less hemorrhage 
in yellow fever tlian in infectious jaundice. Although the hemorrhage 
is a usual occurrence in all severe cases, yellow fever is not a true hemor- 
rhagic disease. The hemorrhage apparently follows necrosis of par- 
enchymatous tissues and endothelial cells. The jaundice of yellow fever 
appears to be a non-toxic, dissociated, hepatic (suppression) type. 
Death appears to be due to uremia. It is usually preceded by anuria. 
There is an intense degeneration of the epitlielium of the convoluted 
tubules. The glomeruli and collecting tubes remain relatively free from 
degeneration. Convalescence in all patients who survive is prompt. 
The complete restitution of all organs to normal is remarkable. No 
evidences of impaired liver or kidney function remain, altliough intense 
parenchymatous changes must liave occurred. 


Fluoroscopy of the Cerebral Ventricles. — Dandy {Bull. Johns Ho'p- 
kins Hosp., 1919, xxx, 29) has previously shown tliat if air is^ sub- 
stituted for the cerebrospinal fluid in the ventricles of tire brain an 
accurate outline of tlie lateral ventricles can be cast in a roentgenogram. 
In this communication the author shows that the lateral ventricle when 
filled with air can be clearly seen under the fluoroscope. Tv^enty-five 
cases have been studied by this metliod. The results in adults are just 
as good as in children. By fluoroscopy hydrocephalus can be accurately 
diagnosed at all stages of its development. Several unsuspected cases 
of hydrocephalus have been demonstrated by the fluoroscope. The diag- 
nosis of a false ventricular hernia (ventriculocele) was made vutli 
certainty because the air from the ventricle could be seen to pass directly 
into the swelling. Fluoroscopy of the ventricle has practically the same 
range of utility as ventriculography, and almost the same results have 
been obtained. Following tlie injection of air in the ventricle botli 
fluoroscopy and ventriculography should be used. 
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Tubing as a Cause of Reaction to Intravenous Injection, Especially 
of Arsphenamin. — ^From a study of the “ tubing reaction ” following the 
administration of arsphenamin through new tubing, Stokes and 
Busman {Jour. Am. Med. Assn., 1920, Ixxiv, 1013) conclude that “ A 
certain yddely distributed brand of so-called pure gum rubber tubing 
seems to contain, when new, a toxic agent responsible for a definite type 
of reaction following the intravenous administration of arsphenamin, 
and possibly also of alkaline solutions and transfusion mediums.” The 
toxic substance gradually disappears from the tubing on use. It is not 
destroyed by the ordinary sterilization by boiling, is insoluble in water, 
appears in toxic amounts in arsphenamin, dilute NaOH solutions, etc., 
merely by passing them through a new tube en route from container to 
vein, and is not apparently associated with the mechanically removable 
debris from the inner surface of the tube. The toxic substance is 
apparently removable in the first instance by soaking the tubing for 
six hours in normal NaOH solution and rinsing. The reaction induced 
by this toxic agent consists of chills coming on from thirty to sixty 
minutes after injection, with nausea, vomiting, diarrhea, a sharp rise in 
temperature, headache, lumbar cramps, etc. The reaction was induced 
by the authors in typical form in dogs. 

Treatment of Leukemia with Deep Roentgenotherapy. — Rosenthal 
{Berl. Min. Wchnschr., 1919, Ivi, 1113, abstracted in the Journal of 
American Medical Association, April 17, 1920) reports striking results 
in the treatment of leukemia Yvith deep roentgenotherapy. In addition 
to the reduction in the number of leukocytes and diminution in the 
size of the spleen, the chief value lies in the disappearance of the sub- 
jective symptoms in cases in Yvhich other therapeutic methods had, 
failed. He gives in detail the history of a case that has been observed 
now for three years in which after several treatments distinct improve- 
ment occurred. For five or six months after each treatment the patient 
felt well and was able to work, then there was a recurrence of symptoms 
promptly relieved by a new treatment. He considers that tlie roentgen 
ray is the most reliable treatment in leukemia. Severe reactions, how- 
ever, do occur. He recommends that the treatment be intermittent. 


Administration of Arsphenamin by Retention Enema. — Mandracchia 
{Med. Record, 1920, xcvii, 144) advocates the administration of arsphen- 
amin by the retention enema method. In the gynecological section of 
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the Metropolitan Hospital this method has been employed in 25 cases 
representing the various stages of syphilis. Twenty per cent, of these 
cases have been completely cured serologically and clinically; 36 per 
cent, have improved clinically and the Wassermann reactions changed 
from four plus to two plus. . In 40 per cent, the Wassermann reaction 
was unalYected but the patients showed marked clinical improvement 
When these arsphenamin enemas were first started there was some 
apprehension as to possible local injury to the alimentary tract. About 
600 of these enemas have now been given vnth no apparent injiury. 
Mandracchia believes that the drug undergoes some chemical change 
in the intestinal tract. He concludes that there are no contra-indications 
to this method of administration and that the slow absorption is an 
advantage in preventing the production of nitroid crises. Tor the 
technic of the enema method of administering arsphenamin^ the reader 
must consult the original article. 


Inhalation Treatment in Pulmonary Tuberculosis. — Robinson {Med. 
Record, 1920, xcvii, 143) believes tliat creosote is the onlj’’ drug which, 
when properly used, is of real value in the cure of pulmonary tubeicu- 
losis. He generally uses a mixture of equal parts of beechwood creosotes 
spirit of chloroform and alcohol. Ten to twenty drops of this are poured 
upon the moistened sponge of a perforated zinc inhaler. With practice 
the patient can wear tliis inhaler almost constantly with little or no 
discomfort, the drops on the sponge being renewed whenever the odor 
of creosote becomes less appreciable. If creosote is given by mouth 
it should be in small, repeated doses. Given undissolved in capsules 
it is often upsetting to the stomach. During any treatment with creo- 
sote it is necessary to examine the urine every day or two; if albumin 
appears tlie length of time or the frequency of use must be lessened. 


Experience with the Schick Test and Toxin-antitoxin and a Plea for 
Their Use in the Extinction of Diphtheria. — Lilly {Boston Med. and 
Stirg. Jour., 1920, clxxxii, 110) has di-awn the folio-wing conclusions from 
his experiences with the Shick test and the toxin antitoxin immuniza- 
tion of children susceptible to diphtheria. He believes that in institu- 
tions, schools or communities where diphtheria has been prevalent for a 
considerable period of time the universal taking of cultures is practically 
useless. A non-virulent bacillus is often found to be persistent in the 
tliroats of so-called chronic diphtlieria carriers. He believes that 
repeated passive immunization does not protect and that such immuni- 
•zation lasts less than tlwee weeks. He found that toxin-antitoxin does 
give absolute and persistent immunity to diphtheria when more than 
one month has elapsed after its administration. Reactions are much 
less frequent and severe. On tlie other hand, toxin-antitoxin has no 
curative properties and does not immediately protect against diphtheria. 
He is also of the opinion that the Schick test is not rapid enough to be 
of immediate use in cases exposed to clinical diphtheria and should be 
used only to separate immunes from non-immunes. The active immun- 
ization of non-immunes should be used to protect susceptibles rvhen 
there is no immediate necessity to protect life. He believes that in the 
general use of the active immunization of non-iramunes we have' a 
means of exterminating diphtlieria. 
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Mercuric Chloride Poisoning from Vaginal Injections: Two Fatal. — 
Bland {Jour. Am. Med. Assn., 1920, Ixxiv, 1227) gives details of tliree 
cases of mercuric chloride poisoning following the vaginal injection of 
strong solutions for tlie prevention of conception or the induction to 
abortion. Thvo patients died, tlie fatal outcome being due to complete 
suppression of urine. In each case tliere was a violent local reaction 
for which local agents had been applied witliout relief. Details of the 
history and course of illness of each case are given, with blood analyses, 
etc. The treatment is not detailed. In tlie same issue of the Journal 
(p. 1230), De Porte gives the case of a woman who died from acute 
traumatic nepliritis about twenty-four hours after tlie insertion of two 
7.3 grain mercuric chloride tablets into the vagina to prevent con- 
ception. 


A Comparison of Methods for Determining Thyrotoxicosis. — 
From observations on a selected group of 11 cases, Woodbury {Jour. 
Am. Med. Assn., 1920, Ixxiv, 997) concludes that complete metliods of 
examination witli special attention to tlie possibility of errors in case 
of psychoneurotic patients should furnish the basis for diagnosis, ratlier 
than reliance on any functional test, though these tests are of great value 
in tlie compilation of evidence, especially in relation to the degree of 
toxicity. He found the epinephrin chloride test clear, positive, and of 
moderate degree in 6 cases; clear, positive, and of more marked degree 
in 5. Basal metabolism results in the 11 cases were: 11 per cent, high; 
6 per cent. low; 5 per cent, high; 8 per cent, high; S per cent, liigh; 20 
per cent, low; 4.5 per cent, low; 14 per cent, low; 2 per cent, high; 7 per 
cent, high; and one, flat normal. Readings not varying more than 16 
per cent, from the normal were regarded as normal. On section, the 
eleven thyroids all showed definite abnormalities of a type suggesting 
functional overactivity. 


Meningitis Treated by Intrathecal Injections of the Patient’s Blood 
Serum. — ^The clinical features and the character of the cerebrospinal 
fluid in the case reported by Waterhouse {British Med. Jour., January 
10, 1920, p.45) were typical of cei'ebrospinal fever, although the meningo- 
coccus was absent from the spinal fluid. The fact that the examination 
was not made until tire eighth day of tlie disease probably accounts for 
their absence. On admission the patient appeared desperately ill and 
the next two days the symptoms increased in severity. It was therefore 
decided to try the effeet of intrathecal injections of the patient’s own 
blood serum. Five injections were given in all. Improvement set in 
from the time of the first injection and recovery was I’apid and complete. 
Helmitol (at first 10 grains every four hours until hematuria appeared, 
when the dose was reduced by half) was also given, but the author 
attributes the' recovery of an apparently hopeless case to the intrathecal 
injections of serum. 


Studies on Experimental Pneumonia. IV. Results of Prophylactic 
Vaccination Against Pneumococcus Pneumonia in Monkeys. — Cecil 
and Blake {Jour. Exp. Med., 1920, xxxi, 519) found that subcutaneous 
inoculation of monkeys witli pneumococcus Type I vaccine in doses 
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comparable witli those employed in man did not protect them against 
pneumonia from eitlier Type I or Type IV- pneumococcus. However, 
invasion of the blood stream by pneumococcus in vaccinated animals 
■was usually slight and the proportion of recoveries considerably higher. 
Pneumococcus saline vaccine, "while failing to protect the animal against 
pneumonia, produced a greater amount of protective substance in the 
serum tlian did pneumococcus lipovaccine, and is probably a better 
antigen. The vaccination gave definite protection against experimental 
pneumococcus septicemia; tlius, vaccina'tion may induce a humoral 
immunity ■vvuthout protecting against intratracheal infection. A strict 
analogy cannot be drawn between pneumococcus immunity in monkeys 
and in man, since in the latter a considerable amount of resistance 
already exists, while monkeys are highly susceptible to pneumococcus 
infection. 


Protective Inoculation Against Influenza. — Wynn (British Med. 
Jour., February 21, 1920, p. 254) advocates the use of a vaccine con- 
taining equal numbers of Pfeiffer’s bacilli and various strains of pneu- 
mococcus and streptococcus recently isolated. With pneumococcus 
only first cultures are used, ■v\’ith streptococci either primary or first 
subcultm’es. He gives two doses, 200 million and after one week 400 
million. During the epidemic period of 1918-19, of 680 persons injected 
only 14 developed influenza, and 4 of these were attacked three months 
after the last injection. In all cases the disease was mild and there was 
no pneumonia. Wynn re-views at some length results obtained from 
protective inoculation by both British and American observers. 


The Therapeutic Value of Oxygen in Pulmonary Lesions: Pre- 
liminary Note. — Observations on two cases of pneumonia, one of bron- 
chitis, and on a normal indi-vidual, led Meanins (British Med. Jotir., 
March 5, 1920, p. 324) to conclude that in certain respiratory diseases 
when there is anoxemia of the arterial blood the administration of 
oxygen will dimmish this anoxemia and so relieve the cyanosis. If the 
oxygen be given in stifficient concentration in -tlie inspired air the arterial 
saturation -nith oxygen may be raised above normal in both normal 
indi-viduals and those suffering from respiratory diseases. The metliod 
of administration was that de-vised by Haldane. 


Severe Mercurial Stomatitis Caused by the Administration of 
Calomel. — Gobdin (Jour. Am. Med. Assn., 1920, Ixxiv, 1163) reports 
•two severe cases of mercurial stomatitis following the use of calomel 
as a catliartic: an acute case, in which the patient died on the seven- 
teenth day after die ingestion of 2 grains of calomel and a case of tliirteen 
years’ standing showing the results after recovery. In addition to these 
2 severe cases a number of milder cases of salivation have been seen by 
tlie ivriter. It is definitely kno-wm that the action of calomel as a 
catliartic is simply a mechanical irritation, due to the metallic mercury 
liberated, and that it has no action on the liver. He concludes Aat 
there are many efficient cathartics wliich are less dangerous than 
calomel. 
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The Influence of Food upon Development. — Van Dee Bogeet 
{Arch. Fed., December, 1919) asserts that to suggest that diet is the 
sole or all-important factor in the prevention of disease is to court 
criticism as a faddist, but he speaks from an experience of twenty years, 
ten of which have been devoted to the treatment of cluldi’en, which 
has convinced him that rational feeding in infancy and childhood has 
a real bearing upon the development of mental and physical strength 
in the adult and in the resistance to infection. Experience seems to 
show that the present-day civilized woman cannot produce a satisfactory 
milk for longer than one year. Babies kept longer at the breast usually 
develop less well, and do better when other foods, properly prepared 
and administered, are given. Physical defects and digestive disorders 
are frequent in the later life of children who give a history of ha\dng 
been long nursed at the breast. The real danger of prolonged nursing 
lies in the likelihood of overfeeding, since it practically always means 
breast milk in addition to other foods and much of the nursing is prac- 
ticed at nights when the digestive organs should be at rest. The young 
carnivora remain with the mother for a period of a few weeks to even 
more than a year. Before they are weaned they begin to scrape off 
the meat from the prey that the mother brings home, and so gradually 
acquire a taste for their future food and an ability to digest it. This 
argues for gradual weaning, a gradual accustoming of the digestive 
organs to their future task, the early administering of green vegetable 
juices, fruit juice and beef juice. Prolonged bottle feeding frequently 
hinders development. The question of milk as a food in later childhood 
is of importance to be considered. Owing to certain propaganda as to 
the value of milk as a food, too much of it is being given to older children 
to the exclusion of other foods, or in addition to other foods. He 
advises small quantities of milk but a mixed diet of preferably three 
meals a day. Older children to develop normally must have digestive 
rest. At eighteen months he recommends three meals. There should 
be sufficient interval to insure digestion and a period of rest. He 
recommends a somewhat similar procedure in infants also; in the early 
months feeding every three hours, every four hours after six months 
and with longer periods at night. 


Anatomical Considerations in the Rectal Prolapse of Infants. — 
Todd {Ann. Surg., February, 1920) places rectal prolapse in three types 
as follows: At the anal margin; at a certain distance above the anal 
margin and protruding; at a higher level (pelvic colon) and not- pro- 
truding. The second and third of these types clearly belong to the class 
. of intussusception, differing from the ordinary clinical condition only 
in that the entering portion of bowel commences its progress tluough 
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the intussusception low dowif-’in the distal colon or in the rectum. 
There are two locations favorable for the development of an intussus- 
ception, namely, the pelvirectal junction, and the subdivision of the 
rectum at the great valve of Houston. At both of these areas there is 
a more^ or less marked infolding of the bowel wall, and both correspond 
to the junction of a higher and comparatively mobile portion to a lower 
• and more fixed portion. As regards the causes of rectal prolapse, 
especially of that type beginning at the anal margin, given in the 
literature, mention must be made of overloaded rectum, straining at 
stool, lack of muscular tone in the pelvic diaphragm, and diminution of 
fat in the ischiorectal fossae in rickets and wasting diseases. Another 
factor is the fact that in infants the rectmn is more vertically placed in 
the pelvis than in the adult, because of the more vertical position of the 
sacrum. From a study of anatomical material he finds that, estimated 
by the position of the great valve of Houston, the rectum at birth 
presents practically the same relation to the vertebral column as in the 
adult; that the rectal stalks are of the same proportionate lengths and 
therefore there is no greater laxity; that the onlj’^ anatomical character 
wliich can be of importance in infantile prolapse are the comparative 
straight sacrum and the consequent more vertical rectum. 


Is Fat Starvation a Causal Factor in the Production of Rickets? — 
Hutchison (Glasgow Med. Jour., January, 1920) says that there are 
two main lines of thought regarding the primary etiological factors in 
the causation of rickets. One folloivs the assumption that it is a disease 
akin to beriberi and scurvy, and is due to a deficiency in the diet of the 
fat soluble growth-producing factor. The other thought is that it is 
not a deficiency disease, but that it is caused by lack of exercise and 
want of fresh air during the period of development. Paton and Findlay 
believe that while the amounts of fat in the diets of non-racliitic families 
is on an average 10.7 per cent, higher than that of the rachitic, the over- 
lap is so great that a defective supply of fat caimot be considered as 
playing an essential part in the causing of rickets. The author made a 
series of studies to determine that although the supply of fat is adequate 
the rachitic may not be able to absorb what is ingested, and that fat 
starvation is really present. He made tlmee tests as follows; (1) To- 
'determine if there is an excessive loss of fat through pancreatic insuffi- 
ciency; (2) to determine if there is an excessive loss of fat through the 
passage of unduly large movements; (3) to determine if there is any 
true defective absorption of fat. The first test showed there was no 
evidence of defective digestion of fat and therefore no defective absorp- 
tion of fat from this cause. The second test showed there was no 
excessive loss of fat due to large stools. The third test showed there was 
no falling off in the absorption of fat, but it was shown that the more 
fat that was given the more the rachitic child would absorb. He was 
unable to show that calcium deficiency was brought about by defective 
fat assimilation. 

Acute Cholecystitis in Children as a Complication of Typhoid Fever.— 
Reid and Montgomery (B^dl. Johns Hopkins Hospital, January, 1920) 
have collected 18 cases of typhoid fever in children under the age of 
fifteen who either died or were operated on for complications arising 
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in the gall-bladder. In 1. case tiie acute cholecystitis did not develop 
until eight months after recovery from this disease. In all the other 
cases the complication came on during the course of the disease. 
Eight patients died without surgical treatment. All of these 
cases occurred prior to 1893. Since that time 10 cases have been 
treated surgically. One of these died, making a mortality of 10 per cent. 
The records of the earliest were not supported by any bacteriological 
studies. In recent years cultures of the gall-bladder have usually been 
made at the time of operation. In this connection the leukocjde count 
is of interest. 'V\Ten cultures have shown a pure culture of typhoid 
bacilli, the count has u'sually been relatively low, usually about 10,000. 
In one case in wliich cultures were not made there was a leukocyte 
count of 33,000, and in another which showed an organism not definitely 
identified, there was a count of 21,000. Thomas in 1901 collected from 
the literature 154 cases of typhoid fever complicated by cholecystitis. 
Perforation of the gall-bladder occurred in 39 of these. Twenty-eight 
were not operated; 11 were treated surgically with a mortality of 54.6 
per cent. In 1908 Ashliurst collected 21 cases of acute cholecystitis 
in which an operation was performed during the course of typhoid 
fever. Eight recovered. Price in 1916 collected 8 other operative 
cases, and added 1 of his ovm, bringing the total of cases to 30 cases. 
In the 9 collected cases of Price, there was 1 death and this was due to 
intestinal perforation, two weeks after the operation on the gall-bladder. 
The 6 cases reported in this paper all recovered. 


Some Facts and Fallacies of Maternal Feeding of Infants. — Love 
.(Southern Med. Jour.) says that the gross appearance of breast-milk 
furnishes an unreliable index as to its suitability for the baby. Before 
pronouncing milk as being too rich in quality, the presence or absence 
of colostrum bodies should be determined by microscopical examination. 
The mere fact that milk is scant in quantity also furnishes no valid 
excuse for the withdrawng of the infant from the breast, -but rather 
calls for supplemental feedings. Conclusions drawn from examinations 
of milk chemically are liable to be misleading. The laboratory findings 
should confirm clinical observation. In influencing the quality of 
breast milk the maternal dietary, while of some importance, is a smaller 
factor than causes which operate tlurough the medium of the mother’s 
nervous system. 


Infant and Child Mortality. — Schwarz (Am. Jour. Bis. Children, 
April, 1920) presents important statistics in this paper. The material 
was taken from the social histories of 10,000 families covering a period of 
ten years. These families were of heterogeneous nationalities, and their 
social status was that of the so-called working element. Because of the 
great amount of work involved and because of the economic situation 
of the world rendered this an opportune time for the presentation of this 
study only about 7000 histories were analyzed. In 6968 families there 
were 27,711 pregnancies including miscarriages and stillbirths, an 
average of 3.9 per family. Of these 27,711 pregnancies 2239 were mis- 
carriages and 413 were stillbirths, the remainder, 25,059 represented 
the number of living births, or 3.6 live-born children to each family. 
The total number of deaths under one year of age of living births was 
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3232. From the fii-st to the eighth year there were 1081 additional 
deaths, or a total of 4313 deaths of living births. Including miscarriages 
and stillbirths the total number of deaths up to eight years -was 6965 in 
the 27,711 pregnancies or 25 per cent. Computed* in terms of per 
thousand pregnancies the miscarriage rate was 80.7 per thousand, and 
of all living births was 89.3 per thousand. The infant death-rate up to 
one year of age was 128 per thousand living births. In contrast it is of 
interest to note that the death-rate in the same age group was 70 per 
thousand of the children who were under the care of the clinic. The 
child death-rate (up to eight years) reached 172 per thousand. 

Acute General Peritonitis in Infants.— Boss {Penmijlmnia State 
Med. Jour., March, 1920) reports four cases, two of which were males 
and two were females. The ages were four weeks, eight weelcs, three 
weeks and four months respectively. Only one case was characterized 
by persistent vomiting. Neither diarrhea nor constipation were promi- 
nent features. All had some elevation of temperature, which was high 
at the onset. Cyanosis was present in one case and great depression 
was present in all. The symptom common to all was marked distention 
of the abdomen vdth general abdominal tenderness. In all four the 
peritonitis seemed to be a part of a general septicemia complicating 
infectious processes elsewhere in the body. 


Studies with a New Method of Determining the Coagulation Time 
of the Blood in the Newborn. — ^R odda (Am. Jour. Dis. Children, April, 
1920) describes a method in which the apparatus consists of a spring 
lancet or scalpel, two one and a half inch watch-glasses and a No. 6 
lead shot. The &st step consists of cleansing the glasses and shot with 
soap and water followed by alcohol and ether. The lance should be 
sterile. The finger of the infant is sponged with ether, and a punctme 
is made to produce free flow of blood without pressure. A clean watch- 
glass containing a No. 6 shot receives the second drop of blood. The 
second watch-glass is inverted over the first. They are tilted every 
thitty seconds until the shot no longer rolls, but is firmly imbedded in 
the clot. The time is reckoned from the falling of the &st drop until 
the shot is firmly fixed in the clot. Determinations are made to the 
nearest half minute. This method has the advantage of being simple, 
easily applied in the newborn, and gives results more accurate than 
those obtained with the Lee and White method. The average coagula- 
tion time in the newborn vdth this method is seven minutes, witli a 
normal average of between five and nine or ten minutes. The average 
bleeding time in the newborn with Duke’s method is tlnree and a half 
minutes with a normal range of from two to five minutes. In the 
normal newborn there is found a tendency to prolongation of these 
times in tire first days of life. Hemon-hage is accompanied in many 
cases with an exaggeration of the tendency or markedly prolonged coag- 
ulation and bleeding time. The coagulation and bleeding time should 
be studied in conjunction. Routine determination in the newborn will 
allow the selection of at least certain of the heniorrhagic conditions 
before the onset of symptoms, and give the indication for the achnims- 
tration of blood. The method will allow for a check on blood therapy 
in hemorrhages of the newborn. 
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The Retention of Urea in Disease of the Kidney. — Schiotz (Norsk 
Magazw, April, 1919, No. 4) describes three cases of detachment of the 
retina in pregnant women who had nephritis. Each patient was a 
primipara, one seventeen, one twenty-nine and one thirty-five years 
old. Each had albuminuria and eclampsia, but without marked 
edemia. They were all emmetrope and detachment of the retina 
occurred after several convulsions, in tlie older woman in both eyes. 
In this case, the accident happened at the seventh month and persisted 
for a month after the patient had premature labor. The retina finally 
returned to its place, with considerable division. In this woman, 
during a second pregnancy, albuminuria returned five years later; but 
disappeared at spontaneous premature labor, at seven months. At this 
time, vision was not affected. In the second patient, there was retinitis 
and detachment of the retina, which lasted until delivery, at seven 
months, in all about two weeks. Finally, the retina returned to its place, 
•and in tvm days, there was no trace of the detachment. The younger 
of the three patients developed eclampsia, after full-term delivery, and 
detachment of the retina occurred, vdthout any signs of retinitis. In 
this woman, the detaclunent has persisted for a year. The fourth 
was that of a myopic woman, in her fourth pregnancy, who had detach- 
ment of the retina. The affected eye became totally blind and, in the 
other, detachment of the retina occurred just before term, in the fifth 
pregnancy. There was no trace of sugar or albumin in the urine. Oper- 
ation was done on the eye just before delivery and, within a week, the 
retina had returned to place but vision was much affected, and grew 
worse after a few months. The writer knows of only four similar cases 
of detachment of the retina in pregnant women, without albumin in 
the urine, and of the five total cases, three were strongly myopic. The 
detachment persisted unmodified in all but one case. In two of the 
others, the retina in the other eye- became detached at the fom'th or the 
sixth month, in a later pregnancy. In both cases, artificial delivery 
at once was followed by restoration to p’ace of the retina and the gaining 
of vision. It is clearly shown that the longer the time between the 
detachment of the retina and the delivery of the child, the smaller is 
the chance of the retina going back to place. Accordingly, when this 
accident happens, pregnancy should be terminated at the earliest 
possible moment. 

Coexistent Disease of the Appendix and Pelvic Organs in the Female. 
— Child (Am. Jour. Obst., July, 1919) studied tlie relation between dis- 
ease of the appendix and pelvic disease in the female in 748 operative 
cases. In 746 the appendix was removed 339 times, it was physiological 
244 times, a percentage of 32.57 for. the whole series. IVhen there was 
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a.n inflaminatory condition of the tubes or ovaries the average was 46.70 
per cent., if tlie inflaniniation was limited to the right broad ligament 
GG.G6 per cent, had involvement of the appendix, and when the inflam- 
mation wms on the left side or the uterus but 18.42 per cent, of cases 
had disease of tlie appendix. When both tubes and ovaries were 
involved, 38.38 per cent. In all cases of infliammation of the. right tube 
or ovarj'- the appendix y,ms involved 43.95 per cent, and appendix 
actually adherent to tlie adnexa on the right side in 19.09 per cent. 
Among these cases there were 99 in which the appendix was removed 
at tlie request of the patient but microscopic examination failed to find 
disease. There was marked atrophy of the appendix in 10 cases and 
then it was not removed. The appendix was found in the pehds adherent 
to a diseased right tube or ovary in 75 cases in which 25 showed acute 
inflanmatory changes while 37 were subacute or chronic. One of the 
most interesting cases in the whole series was that of right tubal ovarian 
abscess wdth adherent appendix, where the lumen of tlie appendix con- 
nected directly wdth the abscessed cavity. The infection in this case 
was by tlie colon bacillus. In another patient the pyosalpinx had 
niptured spontaneously through the abdominal wall, a sinus thus made 
communicated with the uterine cavity tlirough the tube and the patient 
menstruated regularly each month tlwougli this sinus. At operation a 
clironically inflamed appendix four inches long was found also adherent 
to the abdominal wall and fused to the tube by dense adhesions. A 
cystic appendix filled wdth gelatinous material and measuring 6.5 cm. 
in length was found in 1 case. The author concludes that disease of tlie 
pehdc organs in the female is an important exciting cause of appendicitis 
and that to a lesser extent inflammation of the appendix may cause 
disease in the right Fallopian tube. He believes that the primary source . 
of infection is more often in the pelvic organs than in the appendix. 
'\’\flien this inflammation is on the right side of the pelvis, the appendix 
is involved fom’ times more frequently than when on the left. It follows 
that when operating one should always remember tliat both pelvic 
organs and appendix should be inspected. The appendix should be 
removed if possible whenever the abdomen is opened. The autlior 
goes to tlie extent of sajdng that appendicitis in tlie female is associated 
so frequently with pehdc disease that it should be considered a g^uieco- 
logical condition. Obstetricians are interested directly in inflammation 
of the appendix as it frequently complicates pregnancy and tlie puerperal 
state. It is not, however, a frequent complication of puerperal septic 
infection and hence if the statements of the author quoted are correct, 
non-puerperal inflammation of the pehdc organs must be tlie most 
frequent cause of appendicitis in the female. The circumstances in 
pregnancy are peculiarly favorable for the development of the colon 
bacillus and such has most usually been found to be tlie cause. 

Report of a Case of Full Term Ectopic Pregnancy. — Rawls {Am. 
Jour. ObsL, July, 1919) reports the case of a primipara, aged nineteen 
years, seen in the hventy-second week of her pregnancy. At six weelis 
a catheter or sound had been introduced, which caused bleeding for 
several days; it was thought that abortion had been accomplished until 
a few daj^s before coming to hospital, ivhen the patient’s abdomen 
suddenly enlarged. On admission the fundus was above the umbilicus, 
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a placental bruit could be distinctly heard and it was thought pregnancy 
was furtlier advanced tlian the history indicated. The patient then 
passed from observation until five montlis later. She had been well 
until the previous week, when she was attacked with pain over the 
gall-bladder, witli nausea, vomiting, constipation and voiding small 
quantities of liighly colored urine. The patient was slightly jaundiced 
and was treated by catharsis, diet and colon irrigation without improve- 
ment. 'i^Tien admitted to hospital temperature was 101°, pulse 144 
(weak and iiTegular), respiration 30 and difiicult. On palpation a firm 
tmnor mass could be felt extending from upper left quadrant to the 
umbilicus. There was well marked dulness in the flank on tlie left side, 
just below tlie umbilicus could be heard a fetal heart and below tins the 
placental bruit. On vaginal examination the cervix was displaced to the 
left, the external os admitted finger only to the internal os, behind the 
cervix was a cystic mass ivitli indefinite firmer mass above on the right 
and below the level of the internal os. There was tliere a small hard 
mass which suggested some part of the cliild. The patient was thought 
to be at full term witli natural intra-uterine pregnancy complicated by 
toxemia, vdth either incomplete rupture of the uterus or an ovarian 
cj^st witli twisted pedicle. The patient improved after admission to the 
hospital, but the fetal heart sounds ceased and no fetal movements 
were observed. The patient continued to improve, the urine grew 
better, blood analysis showed carbon dioxide in the blood 23 with 
marked reduction in urea. On the sixth day after admission abdominal 
section was performed, there was considerable vaginal bleeding from 
preparation and examination and the vagina was packed witli gauze. 
A sound was not passed into the uterus, ^^^len the peritoneum was 
opened there was a gush of bloody serum. The fetus was found with 
head toward the left of tlie sternum showing distinctly through a tliin 
sac, this sac was thicker posteriorly and adlierent at intervals to the 
omentum, large intestines and peritoneum. The pedicle was in the 
region of the left broad ligament. The membrane was then opened and 
amniotic^ fluid and child removed. On separating the adhesions the 
pedicle was at the site of the left tube and the upper .part of the broad 
ligament above the ovary and extended to the uterine horn but did not 
involve the fundus of the uterus. The pedicle was firmly secured and 
tlie placenta and membrane removed with very little loss of blood. The 
uterus was the size of a four months pregnancy and had been carried 
backward, upward and to the left. The pedicle was secured \ritli liga- 
tures and sutures and portions of the membrane were removed from tlie 
omentum, intestines and peritoneum, the abdomen was closed without 
drain. The patient made an uneventful recovery and was convalescent 
in two weeks. The child was at term and macerated. 


Labor Complicated by Breech Presentation with Fetus in Hyper- 
extension. — ^Laffont {Arch. mens, d’obst. ct de gyn., Febiaiary, 1919) 
reports the case of a primipara, aged thirty years, admitted to tlie 
hospital in labor with breech presentation. The membranes ruptured 
spontaneously and a large quantity of amniotic liquid escaped. When 
dilatation was complete a foot of the child appeared at the vulva, the 
head descended into the pelvic excavation and about half hour after- 
ward a male child, weighing 2780 gm. was born in a condition of appar- 
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ent death. The child was finally resusciated but breathed veiy badly. 
It was found in a condition of hyperextension and this is well illustrated 
by a, photograph of^ the infant. An autopsy was performed and the 
spinal cord of the child exposed, from the border of the seventh ceridcal 
yei-tebra to the firet dorsal vertebra the spinal cord was bare, the men- 
inges terminated in the skin at a point where the roots of the seventh 
pair of cervical, doivn to the eighth pair of cervical nerves had issued 
from, the cord. The seventli pair of cerxdcal nerves was denuded, 
deprived of its envelope of membrane and the left branch was disinte- 
gi'ated. The eighth pair was not denuded but one observed that this 
nerve proceeded obliquely. On opening tlie membrane of the cord it 
was found tliat tliere had been a hemorrhage into the arachnoidean 
space. This extravasation of blood or hemorrhage had great effect 
thirough its pressure upon the functions of the cord. The rupture of 
the membranes of the cord had CAudently been caused by condition of 
hyperextension of the head upon tlie- trunk during the course of fetal 
development. Examination bj’’ roentgen ray failed to find any bony 
lesions. The Wassermann reaction in the mother was negative. The 
autlior quotes Bar’s case, in wlxich tlie cranium was markedly dolicho- 
cephalic. 


Influenza and Pregnancy and the Puerperal Period. — Calderon 
{Jour. Am. Med. Assn., September 27, 1919) reports 36 cases of influenza 
in parturient women of wliich 9 occurred in the puerperal period. It 
was found tliat among pregnancy patients, independently of broncho- 
pneumonia or lobar pneumonia, tliat influenza exerted a very pernicious 
influence. In patients who were not pregnant it caused menstruation 
to appear at unnatural periods. The great element of mortality in tliese 
cases was lobar pneumonia during pregnanej'", while in tlie puerperal 
period bronchopneumonia was tlie cause of death. Among the infants 
there were seven deaths, including intra-uterine deaths and there was 
1 case in which the temperature of the newborn child rose very high. 

• 

Interstitial Pregnancy. — Vaudescal {Arch. mens, dc obst. et de gyncc., 
April, 1919) described a remarkable case of interstitial pregnancy wliich 
continued for more than four montlis unthout serious accidents from 
pressure. The placenta in the original implantation cavity of the ovum 
continued to develop, while the fetus was encysted. In tliis and anotlier 
similar case the operation consisted in removing the uterus. In the 
third case an emergency section was done for hemorrhage and a wedge- 
shaped reaction was performed. From a study of this and otlier cases 
we may conclude that interstitial pregnancy develops like other ectopic 
gestation and also ruptures in a similar way. In diagnosis tlie lack 
of symmetry in tlie adnexa is significant and also tlie /act tliat on the 
affected side the round ligament is inserted at the site of tlie tumor. 
Tubal pregnancies are usually found more posterior toward Douglas’ 
cul-de-sac. Where the ectopic gestation is anterior the development 
of the case will usually make the diagnosis clear. It must not be for- 
gotten tliat tlie oimm sometimes passes into the uterine cavity when it 
has originally been located in the angle of the uterus. If, however, it is a 
genuine interstitial pregnancy it proceeds to rupture. Altliough caraul 
search was made there was no eridence that decidua were produced in 
these cases. 
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Treatment of Uterine Cancer. — ^Taylor (Ncio York State Jour. 
Med., 1920, XX, 8) very properly divides the treatment of uterine 
cancer into four parts, namely, publicity and education, prophylaxis, 
treatment of operable cases and treatment of inoperable cases. The 
importance of publicity, education and prophylaxis needs no further 
discussion in a brief abstract of this kind, therefore we shall confine 
our attention to his Yuews on the treatment of cancer after the diag- 
nosis has been made. Our definition of an operable case is frequently 
changed. A few years ago, before radium was in common use, many 
cases Yvere considered operable that would now be placed in the inoper- 
able class. Formerly, we knew that if a case was not operated upon 
there was no hope; therefore, we were led to operate on many cases 
in which tlie chance of cure was comparatively small and the risk of 
the operation correspondingly great. With the use of radium, how- 
ever, the case is not necessarily hopeless without operation, and even 
if not permanently cured, life can be prolonged and the patient given 
great comfort by its use. The use of radium, however, has developed 
another class of cases, that is, the cases which were inoperable before 
treatment, but as the result of the use of radium become operable. 
In the treatment of operable cases, that is, cases in which the growth 
is limited to the uterus, Yvith possibly a limited superficial involvement 
of the vaginal walls, Taylor believes that a combination of radium 
and operation offers the greatest hope of a permanent cure. It is 
his custom in such cases to make an application of radium, usually 
100 mg. for twenty-four hours, and then after a few days, usually less 
than a week, to allow the possible reaction from the radium to sub- 
side, to do such abdominal hysterectomy as tlie case indicates. If the 
case is favorable he does a radical abdominal hysterectomy, with the 
isolation of the ureters and the removal of the pelvic connective tissue 
as far as possible. If the case is more difficult on account of a thick 
abdominal wall or any concurrent constitutional disease he would be 
satisfied with a simple hysterectomy. It has been stated that a 
hysterectomy after the use of radium is assoeiated with greater diffi- 
culty on account of increased liability to hemorrhage and to the absence 
of the usual planes of cleavage. It has not been Taylor’s experience 
that the inereased difficulty has been sufficient to contra-indieate an 
operation following the use of radium; there may be some increased 
bleeding, but in no case has this been difficult to control. There is 
usually some edema about the bladder fold and at the bases of the 
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broad ligaments, but this has never interfered materially with the 
operation nor with the subsequent healing of the wound in any of his 
cases. Following the operation, and previous to the patient’s dis- 
charge from the hospital, that is, at the end of tlnee or four weeks, an 
application of radium to the top of the vagina is made. There are, of 
course, cases which are so far advanced that it would be folly to do 
anything other than to use morphin for the relief of pain and discom- 
fort and proper douches for cleanliness. In these cases the possibility 
of causing irritation to the bladder or rectum, associated with addi- 
tional discomfort, is such that tlie cases are more comfortable udthout 
any local applications of radium. Excluding these advanced hopeless 
cases, there has been notliing in Taylor’s experience in the treatment 
of inoperable cancer of tlie cervix that has approached the use of 
radium in its results. It has advantages over the use of tlie cautery 
in that it can be applied vdthout an anestlietic, with practically no 
discomfort to the patient; it requires but a short stay in tlie hospital, 
and the results are often striking. The treatment of the inoperable 
case that has changed into the operable class by the use of radium is 
open to various opinions. Taylor would be willing to take a consid- 
erably increased primary risk if by doing so there is a correspondingly 
increased chance of a permanent cure; in fact, it is liis custom, if the 
case is a good operable risk, to do either a simple or a modified radical 
hysterectomy. 

Ectopic Adenomyomata of Uterine Type. — Of Clinical as well as 
pathological interest are the ten cases reported by Mahle and Mac- 
Carty {Jour. Lab. and Clin. Med., 1920, v, 218), representing extra- 
uterine and extratubal tumors, which were diagnosed at the time of 
operation as adenomyomata. These growths contained glandular 
portions resembling typical uterine mucosa, surrounded by a fibrous 
connective tissue and smooth muscle stroma, the latter in varying 
amounts. The distribution of the tumors was as follows: Umbilicus, 
1; abdominal wall, 2; sigmoid, 1; groin, 2 and rectovaginal septum, 4. 
They point out that, pathologically, extra-uterine adenomyomata 
are identical in appearance regardless of where they are found. They 
differ grossly from adenomyoma of the uterus, in that the cj'-stic 
areas are larger and the contents darker brown. Grossly the tumors 
are solid, fibrous and of a light gray, color. Here and there white 
bands extend into the tumor substance, while between these bands 
are areas, dark brown to almost black, varying in size from tlie head 
of a pin to cystic areas 1 cm. or more in diameter. On pressure a 
dark brown fluid exudes from the larger areas. Clinically, these 
tumors give no consistent group of symptoms on which an accurate 
diagnosis can be made. However, their location and their slow growth, 
extending over a period of years, suggests benign tumors. Further, 
the occasional relation to the time of menstruation, of pain or swelling 
of the tumor, or less frequently a bloody discharge, should be very 
suggestive of adenomyoma. Surgically, these tumors, regardless of 
their remarkable infiltrative characteristics, should be differentiated 
from malignancy. Especially is this true of tumors in the pehus, 
adherent to the sigmoid or the abdominal wall or other structures. . 
Adenomyomata may be recognized grossly in most cases by the fibrous 
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stroma, wliich contains cystic areas filled -with a bloody, dark brown 
or serous fiuid. The pathologist should distinguish adenomyoma from 
carcinoma by the regularity of gland structure with normal differen- 
tiated epithelial cells ■without mitoses, and, in most tumors, by the 
characteristic stroma surrounding the gland. He should also recog- 
nize that tliey are benign tumors, that they grow by invasion and do 
not metastasize. All of the cases here reported occurred in patients 
between the ages of twenty-nine and fifty years tmd pregnancy appar- 
ently had no influence, for 6 of the cases oceuired in nulliparous women. 
Of -the 10 patients 6 gave a history directly referable to the tumor; 
one stated that a tumor mass was found during operation elsewhere, 
for other symptoms of which the patient complained at that time. 
The remaining three patients had adenomyomata of the rectovaginal 
septum, which were so' small that they were giving no trouble. In 
these cases the symptoms, w^hen they were noted in the history, were 
enlargement, pain in the rectum or vagina at the time of menstruation, 
or a vaginal discharge. 


Roentgenotherapy of Fibroids. — ^The results obtained in 400 cases of 
uterine fibroids that were personally observed while undergoing treat- 
ment by means of the roentgen ray is the basis of a communication from 
Becleee {Arch. Radiol, and Elcctroihcr., 1920, xxiv, 254). Of these 
patients approximatelj’’ 25 per cent, w'ere over fifty years old while 
about 11 per cent. Avere under forty years, so that the largest group 
(64 per cent.) were between forty and forty-nine years old. Concerning 
■the size of the tumors subjected to treatment, he states that 85 per cent, 
of the tumors W'ere palpable through the abdomen before treatment. 
His technic consists of weekly seances each of wliich consists of two 
successive radiations, the one to the right, the other to the left of the 
median line of the abdomen, immediately above the horizontal rami 
of the pubis. Occasionally, when the uterus is retroflexed, when the 
fibroid occupies the cavity of the sacrum or the neck of the uterus, a 
third radiation is directed on the sacral region. Finally, if the dimen- 
sions of the tumor demand it, the surface of the abdomen is di'vided not 
onlj’^ into 'two, but into three, four and up to six circular areas, which in 
turn, serve as portals of entry for the rays. Each irradiation is localized 
to a circular surface of 10 cm. in diameter, by the aid of a cylinder of 
lead glass opaque to roentgen rays. A tliin disk of wood is interposed 
between the localizing cylinder and the abdominal wall which depresses,- 
levels the surface, and distributes over a considerable area the weight 
of the cylinder, and serves by a gentle compression, to reduce the dis- 
tance between the ovaries and the skin. In 60 per cent, of the cases, the 
treatment has not required more than twelve to fourteen of these weekly 
seances, and has not lasted more than two and a half to three months. 
In only 4 cases has the treatment failed to avoid surgical treatment for 
the hemorrhage, while in the majority of cases the periods were sup- 
pressed witliout ha'ving appeared more than two or three times after 
the start of the treatment. This menopause, prematurely provoked, 
was usually definitely established, although in 12 per cent, of the cases, 
the suppression of the periods was only temporary and the periods 
returned after several months or years. In 'tiiese cases further treat- 
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ment restored .the menopause. In every case treated, not only was the 
grovdli of the tumor arrested but its size was diminished. Beclere 
firmly believes that tlie rays act directly on the fibroids, arresting their 
development and leading to a reduction in their size. He has found 
the treatment as efficacious before as after forty years of age and that 
it can be applied i\dth equal success on either large or small tumors. 


Relation of Pregnancy to Tumor Growth. — ^Ha^^ng handled large 
numbers of mice with spontaneous tumors, Slye {Jotir. Cancer Research, 
1920, v,^ 25) at once observed the great difference in tlie rate of tumor 
growth in the non-reproducing and in the reproducing females and she 
states that this same difference is noted in the rate of tmnor groAvtli in 
the non-reproductive and in the reproductive periods of the. same 
female. In order to investigate tliis problem, thirty each of non-repro- 
ducing and of reproducing females Anth spontaneous tumors were 
selected. The tumors Avere all of the same tj'pe and of tlie same organ, 
Auz., ah^eolar tubular carcinoma of the maimnary gland, of wliicli a 
daily observation is easily made. Without exception, the amount of 
tumor groAvn bj' a female AA'hile reproductive Aims strildngly less tlian 
during her non-reproductive period. Again, tlie amount of tumor 
groAATi by reproducing females Avas strikingly less than that groAAm by non- 
reproducing females. The normal course of these spontaneous tumors 
in mice that are not bred is very rapid, tlie mouse rarely liAung over six 
Aveeks and often less tlian a month after the appearance of her tumor. 
The tumors grow to a great size, frequently being as large as the body of 
tlie mouse. When, hoAvever, these tumorous mice are bred, the tumor 
scarcely groAA's at all during the reproductive period. The duration of 
the tumor is greatly prolonged, tlie mice frequently liAung nearly a j’'ear 
after the appearance of their tumors, during Avliich time many bear from 
six to eight litters aggregating from tAA’enty to tliirty tAAm young. When 
the mouse ceases reproducing, the tumors groAV AAuth tremendous 
rapidity and to great size, the female frequently sm’AUA’ing only six or 
eight days after the birth of the last litter. During tliis brief period 
the tumor groAVS to many times its size at the date of the last litter. 
In brief, during tlie six or eight daj^s a mouse is non-reproductwe, she 
groAA's enormousl 3 '- more tumor tlian during the eight months or a year 
wliile she is reproductive. From these obserA^ations, Slj^e concludes 
that cancer and reproduction, both being groAA'th processes, draw upon 
the same energy residuum and are made possible bj’- the same food, hence 
the food and energy used by one are ndtliheld from the other. TJiere- 
fore, if the female is constantly pregnant, energy and food are Avithheld 
from the tumor and it groAVs Avith extreme sIoAAmess. If there is a hiatus 
betAveen pregnancies, or a termination of pregnancy, the energy AA’hich 
was running into reproduction is released and diA-^erted into tumor 
AA'hich groAVS verj”^ rapidly. If tumor groA\i;h considerablj’’ antedates 
impregnation, the currents of energy are already being used for tumor 
groAvth and are Avith difficulty diverted for pregnancjL probably never 
wholly SO. Hence when a female is well advanced in tumor groAVth 
before impregnation there are rarely any offspring brought to birth. 
Wien offspring are delivered, they are feiv, small, undernourished and 
rarely suckled. 
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Ultraspectroscopic Studies of Blood Serum. — In a physicochemical 
study of blood serum, Tadoicoro (Jour. Infect. Dis., 1920, xx\’i, 1) 
shows that the antagonistic action of two salts, viz., CaCh and NaCl, 
ZnS04 and CaCb and ZnSO.i and NaCl is due to the changes which they 
bring about in the colloidal state of the constituents of the serum. Exam- 
ination of normal serum vuth the ultraspectroscope and the ultramicro- 
scope showed that the presence of mikrons possessing Brownian 
movement was associated witli a definite absorption band in the ultra- 
violet. When the serum was mixed vdth ZnS04 or CaCl its particles 
formed aggregates and became heterogeneous. Photographs of the 
spectra of these sera then showed that the absorption band tended to 
move away from the ultra-violet end of the spectrimi. Addition of the 
second salt, c. g., NaCl caused the aggregated particles to become free 
and homogeneous as in the normal senim. • That is; the dispersion 
of the particles had been reversed and when this reversion occurred 
it was observed that the absorption band then moved toward the 
shorter wave length, or ultra-Yuolet end of the spectrum. It is 
interesting to note that Tadokoro’s conclusion that the antagonistic 
action of salts finds its explanation in changes in the degree 
of the dispersion of the colloidal particles confirms Clowes’ inter- 
pretation of the same phenomenon, though the later investigator 
obtained his results mainly by means of surface tension measurements. 
In conjunction with Nakayama, the author {Ibid., p. 8) used the same 
method to investigate the changes produced in the colloidal state by 
immunization. Differences in the normal sera of the dog, guinea-pig, 
rabbit and horse were indicated by the fact that a similar absorption 
band, viz., between Avave lengths 2950 and 2400 mikrons, could only be 
obtained by varying the dilution of each. When immunization was 
effected in these animals, comparison of the ultraspectrographs of the 
serum of each showed that the width and intensity of the absorption 
band in the immune serum Avere ahvays greater than those found in 
the normal serum. 


Dairy Infection with Streptococcus Epidemicus. — Broavn and Orcutt 
{Jour. Exper. Med., 1920, xxxi, 49) report a milk-borne streptococcus 
epidemic occurring during February, 1917, at Boston. The malady, 
Avhich Avas most prevalent in children, began as a moderately seA^ere 
sore-throat, attended by submaxillary and cervical lymphadenitis. A 
feAV cases experienced a peculiar nauseating nasopharyngitis, as Avell 
as otitis media. Recovery was sometimes quite sIoav and characterized 
bj’- recurrent periods of Mgh temperatoe. A very similar organism 
was isolated from the thi’oats, tonsils and ears of the afflicted, from one 
cow in a herd of 112 and from eight of tAventy-six employees of the dairy 
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These strains, isolated^ on SO occasions, could not be' distinguished 
morphologically nor biologically from one another. Cultures from 
adults in the families where the children were ill and from other eases of 
epidemic adenitis, not using the milk from this dairj^, failed to reveal 
the presence of the Streptococcus epidemicus. The positive cultures 
from 'the cow were obtained from the udder. These appeared before 
the rnilk was grossly infected. The authors again emphasize the fact 
that infection of the cow’s udder by Streptococcus epidemicus may 
persist for some time wthout gross evidence of mastitis and that the 
relative rarity of such milk-borne epidemics can be explained by the 
theory of Smith and Brown, in that streptococci of human, not bowne, 
origin are at fault. Streptococcus epidemicus in the blood agar plate, 
produces the beta tj’pe of hemolysis, similar to that of Streptococcus 
pyogenes, but usually slower in developing. The organism exhibits 
capsules in fresh, surf ace colonies, where it resembles the growth of 
pneumococcus mucosus (type III), except that the latter produces the 
alpha appearance in blood agar. Although the organism was not 
particularly fatal to rabbits, an erysipelatous condition of the ears and 
an orchitis were the most conspicuous lesions. The epidemic ended 
immediately upon pasteurizing the milk and later, eliminating the 
affected cow from the herd. It is recommended as a minimum require- 
ment for dairies producing raw milk that a regular examination of 
throat swabs from milkers and blood agar rather than plain agar for 
milk counts be employed. 

A Method of Standardizing Bacterial Suspensions. — Many methods 
of determining the concentration of bacterial suspensions have been 
advocated. The more accurate methods involve much time and labor, 
while the simpler ones give only a rough approximation of the bacterial 
count. Gates (Jour. Exp. Med., 1920, xxxi, 105) points out that if a 
■wire loop is gradually introduced into a suspension of organisms in a 
test-tube and viewed by looking down into the tube through its mouth 
tire depth at which the loop disappears will be determined by the opacity 
of the supervening column of the suspension. Experience has shown 
that, with a little practice, the depth of disappearance of the loop can 
be read within 1 mm., an error of less than 10 per cent.; nor, witlun 
certain limits, does the diameter of the test-tube nor the size of the wire 
loop affect the readings appreciably. The determination of the relation 
of the depth of disappearance to the concentration rvill give a quick 
and simple method of standardizing bacterial suspensions with a mini- 
mum of apparatus and manipulation. If a given suspension causes the 
loop to disappear at a given .depth, in a dilution which is just half as 
heavy, the loop will not disappear at twice the distance, but at a point 
less than twice the distance. Tliis discrepancj'^ is due to the presence 
of a constant which is a function of the size and opacity of the indiwdual 
bacteria in suspension. While the constant is the same for any series 
of readings on the same suspension, it varies with each suspension 
examined. The problem is to eliminate the constant, thereby brining 
opacity and concentration into accord. Each of the observed readings 
on a single suspension is the sum of the corrected reading and the 
constant. The corrected reading for any suspension, by wliich its 
concentration may be compared with that of a standard suspension of 
the same organism, may be found by making a reading on the suspen- 
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sion, adding an equal amount of diluent, making a second reading and 
subtracting the first reading from the second. The higher the suspen- 
sion is diluted, however, the less the error of observation. If a per- 
manent standard is desirable which is then translated into terms of an 
accepted standard as the weight of dried bacterial substance on the 
nmnber of organisms per c.c. the number of bacteria in any suspension 
can be found by inverse proportions. The apparatus can be very simple, 
consisting of a loop of niclirome wire thrust through a cork and measured 
vdth a centimeter scale laid against the test-tube. Another instrument 
is described by the author, who believes the method should be useful 
in the standardization of bacterial suspensions. 


The Cultural Differentiation of Beta Hemolytic Streptococci of 
Human and Bovine Origin. — Although many good dairy products 
contain harmless hemolytic streptococci, it is of advantage to be able 
to identify those strains of hemolytic streptococci wliich are pathogenic 
for man. As no qualitative method for distinguishing hemolytic strep- 
tococci of human and bovine origin has been described, our ability to 
differentiate them has depended upon such quantitative reactions as 
agglutination and precipitation titer, the rapidity of hemolysis, the 
appearance of the colony in the blood agar plate, the rate of coagula- 
bility of milk and the action of a bouillon culture on blood corpuscles 
in suspension. Brown {Jour. Exp. Med., 192Q, xxxi, 35) emphasizes 
the differential value of the action of streptococci of human and bovine 
origin on blood corpuscles in fiuid media. Observations were made on 
twenty-eight carefully selected strains of bovine and human origin. 
The technic recommended by tbe Medical Department of the U. S. 
Army in 1918 for the identification of Streptococcus hemolyticus and a 
slightly different method of tbe author were employed with practically 
the same results. The latter consisted of diluting eighteen- to twenty- 
hour standard meal or beef infusion bouillon cultures to twenty times 
its volume with sterile 0.85 per cent, salt solution. One drop of sterile 
defibrinated horse, human, rabbit or beef blood is added to 1 c.c. of the 
diluted culture and incubated at 37° C. for two hours in the water-bath. 
As the test is purely quantitative, dilutions must be accurate. It was 
found that the strains of human origin hemolyzed the blood cells, while 
those of bovine origin did not and that the reaction depends upon the 
dilution of the medium rathbr than the dilution of the bacterial suspen- 
sion. As a rule, in the blood agar plate, the bovine strains appeared as a 
small, clear, sharply defined central zone and a broad, outer, partly 
hemolyzed zone, some developing more slowly than the human strains 
which gave a clear, colorless, well-defined, completely hemolyzed vdder 
zone of hemolysis. The pathogenic human strains of. the beta type are 
of uniform size and character, whereas the bovine strains showed con- 
siderable variation. In some cases, however, it is very difficult to state 
positively the origin of the colony by its appearance in the blood agar 
plate. The titraWe acidity after incubation for one week of the twenty- 
eight strains in bouillon plus 5 per cent, sterile horse serum and 1 per 
cent, saccharose, lactose, salicin, raffinose, inulin and mannite gave no 
characteristic reactions. The limiting hydrogen ion concentration of 
cultures in 1 per cent, dextrose bouillon after incubation of sixty-eight 
hoursishowed, as a rule, a higher reading with the human strains than 
the bovine. In milk, none of the human strains caused coagulation 
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witliin twenty-four hours, Avliile about 50 per cent, of the bovine strains 
did._ The findings of Sherman and Albus, that cultures of Streptococcus 
lacticus reduce methylene blue in milk while those of Streptococcus 
pyogenes fail not only to do so but also to grow in this medium could not 
be confirmed in all instances and doubt as to the validity of selecting 
cultures by these workers is expressed. Of the twenty-eight strains, 
five^ were defined as irregular, the rest easily falling into the human or 
bo\dne groups. The author concludes that none of the procedures de- 
scribed serves by itself to differentiate streptococci of human or borine 
origin with certainty, though each of them serves as a strong presump- 
tive test. 


Fungous Developmental Growth Forms of Bacillus Influenza. — ^The 
causative agent of epidemic influenza and the exact role of Pfeiffer’s 
Bacillus influenzae in this disease seems still far from solution. Recently, 
some investigators report success in their search for a filtrable -virus. 
It would appear possible since familiar organisms, of supposedly fixed 
morphology, may assume a filtrable phase that this might be appli- 
cable to Bacillus influenzae, and, for tliis reason, the morphologic stabi- 
lity of the organism is important. With these ends in \iew, Wade 
and Manalang {Jour. Exp. Med., 1920, xxxi, 95) attempted to deter- 
mine the essential factors influencing the pathogenicity of certain strains 
of influenza bacilli obtained at autopsies and noted the familiar bacillus 
in but a simple form of an organism capable of complex development. 
Three strains were investigated, all of which failed to grow in the absence 
of hemoglobin. The optimum growth was on hot 'mixed (80 ‘’-90® C.) 
blood agar. One strain showed short, plump forms, while the other 
two tended to be longer. The pathogenicity to monkeys was lower 
than when first insolated. Toxin production was tested only for the 
first strain. The media consisted of beef infusion bouillon -with Witte’s 
peptone and sodium chloride to which was added laked or heated sheep 
or horse blood. Seeding was done by inoculating 0.1 to 0.2 c.c. of a 
saline suspension from a twelve- to twenty-four-hour agar growth into 
an ordinary tube culture. It was found that the bacilli abandoned 
their usual form and grew as a frank fungus of the Discomyces 13 ^) 6 . 
One strain yielded little of the filamentous growth in the cultures, but 
spore-bke bodies which are structmally delicate were produced. These 
were, as a rule, greatly injured in ordinary preparations and were best 
demonstrated in Congo-red films. Conidial bodies, particularlj’’ when 
grown in symbiosis -with streptococci, were abundant and apparently 
developed by direct transformation from short bacillary elements, as 
terminal knobs on simple rods or on short branches that might be 
likened to conidiophores, or as simple lateral buds. When grown with 
pneumococcus the bacilli disappeared in a few days. Though the 
original cultures were not dead, repeated subplants on blood agar from 
fluid cultures remained sterile, suggesting that the described forms are 
not due to involution but are the result of an adaptation to influences- 
in the medium. Distinct stages in the depression of fcultivabilRy occur. 

A few attempts to perpetuate the fungous growth in the fluid media 
were made but subcultures have not developed to any great extent. 
The authors feel that they were working with pure strains of true 
influenza bacilli. 
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A Possible Mechanism for the Excitation of Infections of the Pharynx 
and Tonsils. — The vasomotor reactions of the buccal and pharjmgeal 
mucous membranes to chilling of the body surface have been studied 
byMuDD and Grant {Jour. Med. Research, 1919, xl, 53-101) in the hope 
of tlrrovung light upon the mechanism by wliich chilling may excite 
infection of the mucous membranes by their indigenous bacteria. The 
authors devised simple wire “ applicators” for holding in apposition with 
the skin or exposed mucous surfaces the terminals of thermopiles in 
circuit with a d’Arsonval galvanometer. From the thermometer and 
galvanometer readings the temperature of the surfaces beneath the 
thermopiles may be computed and temperature changes accurately 
followed. The cutaneous chilling of these experiments caused only 
inconsequential changes in blood temperature and pressure. Rate 
and depth of resphation were kept constant. Superficial temperature 
varied directly with rate of blood supply, and was an index of local 
vasomotor tone. Tliis thermogalvanometric method, checked by obser- 
vations of color change, showed that chilling of the body surface causes 
reflex vasoconstriction and ischemia — not, as hitherto assumed, con- 
gestion — in the mucous membranes of the palate, faucial tonsils, oro- 
pharynx and nasopharjmx. With inhalation of amyl nitrite, sldn 
temperature has always shown a sharp, transient rise. The mucous 
membranes, if relatively ischemic, show a rise parallel to the skin. 
If aheady hyperemic, local vasodilatation in the mucous membrane 
with amyl nitrite is more than counterbalanced by the lowering of 
general blood-pressure and the temperature falls. Scar tissue showed 
reflex vasoconstriction parallel to that of the neighboring sldn. The 
earliest scar tested and proved to have vasomotor fibers was at the site 
of an operation performed a month before for removal of a keloid. 
In four instances exposure was followed by a “cold” or sore-throat. 
It does not seem improbable that the ischemia of the mucous membranes 
incident upon cutaneous chilling might so disturb the equilibrium 
between the host and the bacteria in the tonsillar crypts and folds of the 
pharyngeal mucosa as to excite infection. 


Influenza at San Quentin Prison, California. — Stanley {Public 
Health Reports, 1919, xxxiv, 996) reports three distinct epidemics of 
influenza in 1918, the first in April with 500 cases, the second in October 
with 69 cases, and the third in November with 59 eases. The mode of 



154 


PROGRESS OF lilEDICAL SCIENCE 


conveyance was believed to be rather direct contact and it was thought 
that moving picture shows were responsible for considerable extension 
of the epidemic. Masking was tried, but appeared to have no influence 
on the spread of the infections. Tuberculosis developed in a number of 
cases. The follovung conclusions are drawn: (1) Each epidemic was 
apparently introduced bj’' a recently infected entrant. (2) Close contact 
in crowded, poorly ventilated shovTOoms probably spread the infeetion. 
(3) The incubation period is from forty to sixty hours. (4) The second 
epidemic was less severe than the first, and the third less severe than the 
second, as shown by the number diseased, number of pneumonia cases, 
and number of deaths in each. (5) The infection spread in definite 
groups by close contact, as shown bj*^ its course in the rooms where night 
school was held. (6) The disease in the first and second epidemics 
attacked more prisoners betv'een ages t^venty to twenty-five, but in 
the third, more between the ages twenty-five and thirty as well as 
forty to forty-five became ill. (7) The most effective means available 
for combating the spread of tlie disease in this prison were hospitaliza- 
tion, quarantine, isolation, and closure of congregating places. (8) 
From the first epidemic it is seen that 5 per cent, developed tubercu- 
osis. (9) It appears that those men who entered prison after the April 
epidemic were attached in greater numbers than those wdio had come 
before, although there were more of the latter than the former. 

The Surgical Treatment of Typhoid Carriers. — ^Nichols, Simmons 
and Stimmel {Jour. Am. Med. Assn., 1919, hxxiii, 680-^84) believe 
that the so-called urinary tjqjhoid carriers are really kidney carriers, 
and can be cured by nephrectomy; that intestinal carriers are really 
bile passage carriers of two lands, (a) cases in wdiich the gall-bladder 
alone is infected and which can be cured by cholecystectomy, and 
(6) cases in which gall-bladder and bile passages are botli infected, 
and wliich cannot be cured by surgical measures. 


A Study of the Relation of Diet to Pellagra Incidence in Seven 
Textile-mill Communities of South Carolina in 1916. — Golberger 
and Wheeler {Public Health Reports, March 19, 1920, pp. 648-708), to 
supplement tlieir studies, chiefly experimental, of 1914 and 1915, began 
a study in the spring of 1916 in seven cotton-mill Aullages of Soutli 
Carolina of the relation of factors of a dietary, economic and sanitary 
character to the incidence of pellagra. In this report they give the 
results of the first year's work with respect to the relation of household 
diet to pellagra incidence. They state tliat tlie selected communities 
were tjq)ical cotton-mill 'Sdllages," and were of about average size; 
none had over 800 or less than 500 inliabitants. Only the families of 
white mill operatives were included in the study. Pellagra incidence 
was determined by a systematic biweekly house-to-house search for 
cases carried on continuously from April 15, 1916, to the end of that 
year. Only patients vdth a clearly defined bilaterally sjunmetrical 
eruption were recorded as ha^^ng pellagra. It is suggested that, clini- 
cally, pellagra includes at least turn commonly associated but etiologi- 
cally essentially distinct, tliough closely related, syndromes. The 
indications afforded by this study suggest that the pellagra preventive 
pow'er of a milk or a meat supplement is due to the effect of a correction 
in the type of diet studied, of a deficiency supply either (1) of some 



HYGIENE AND PUBLIC HEALTH 


155 


amino-acid or acids, (2) of the ash or of some of its constituents, (3) 
of some as yet unloiown essential (\dtamine?) or (4) of all or of a com- 
bination or combinations of some of these. Conversely, they suggest 
tliat the pellagra-producing dietary fault is the result of some one or of 
a combination or combinations of two or more of the following factors: 
(1) A physiologically defective protein (amino-acid) supply; (2) a defec- 
tive or.inadequate mineral supply; (3) a deficiency in an as yet unknoum 
dietary essential (vitamine?). The somewhat lower plane of supply, 
botli of potential energy and of protein, in the diets of the pellagrous 
households, though apparently not an essential factor, may, neverthe- 
less, be contributory bj’’ favoring the occurrence of a deficiency in intake 
of some one or more of tlie essential dietary factors, particularly with 
diets ha\’ing only a narrow mai'gin of safety. The indications afforded 
by tliis study clearly point to an increase in the availability of milk, 
particularly by increasing cow ownership, and of fresh meat, by all- 
year-round meat markets as important practical measures of prevention 
and control in communities of the character studied. After the manu- 
script had gone to press, tlie autliors received a copy of the “Report of 
a Committee on Enquiry Regarding tlie Prevalence of Pellagra among 
Turkish Prisoners of War” in Egjqit (published February, 1919). 
Among the conclusions reached, the folloiving are of most interest in 
the present connection: (a) “Tliere is no evidence of the presence of 
anj'’ bacterial infection standing in etiological relation to pellagra; (6) 
tliere is no evidence of infection by any protozoal, spirochetal, or ultra- 
microscopic organism standing in etiological relation to pellagra; (c) 
pellagra is due to a deficiency in protein as gauged by its biological 
value.” 


Botulism: Protective Measures and Cautions from the TJ. S. Bureau 
of Chemistry, Department of Agriculture. — The Public Health Service 
{Public Hcahh Reports, 1920, xxxv, 327) in an article based in 
part on the work of the- Bureau of Chemistry, Department of Agricul- 
ture, presents the salient points in connection with the outbreaks of 
botulism tliat have been rather frequent in the United States in recent 
months. Ripe olives, commercially packed in glass, have been the 
cause of the majority of cases, though home-canned beans, asparagus 
and corn have accounted for some cases. Heating of food in the process 
of canning by immersion of the containers in hot water for a short time 
(one-half hour) does not suffice to Idll the spores, but actual boiling of 
the material for such a period is sufficient. Food showing any evidence 
of spoilage should not be consumed. 


Source and Significance of Streptococci in Market Milk. — Jones 
(Jotir. Exper. Med., 1920, xxxi, 347-361) states that the principal 
source^ of streptococci in milk is the cow’s udder. The udder strep- 
tococci fall into two broad groups: tliose of the larger group agree 
m cultural characters and agglutination affinities vdth mastitis 
streptococci; the smaller group is composed of low acid-producing 
streptococci. The streptococci of the latter group produce clear zones 
hemolysis about surface and deep colonies in horse blood agar plates. 
They attack dextrose, lactose, saccharose, and maltose, but do not 
ferment rafffnose, inulin, mannite, or salicin. Acid production in dex- 
trose by the members of this group is about the same as tliat produced 
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1)y human streptococci under the same conditions. The limiting 
hydrogen ion concentration for these pleomorphic udder sti-eptococci 
in dextrose serum bouillon is ndthin the limits of the limiting hydrogen 
ion concentration observed by Avery and Cullen for luunan strepto- 
cocci. All the streptococci from the vagina, saliva, sldn, and feces have 
been non-hemob’tie. Those from the saliva form a heterogeneous 
figgregation in wliich indmduals fermenting raflinose, inulin, and 
mannite predominate. From the skin a characteristic streptococcus , 
has been found. It produces acid in dextrose, lactose, saccharose, 
maltose, raffinose, mannite, and salicin, but fails to acidulate media 
containing inulin. The fecal streptococci are characterized by the 
formation of large amounts of acid in dextrose, lactose, saccharose, 
maltose, raffinose, inulin, and salicin. Mannite is not fermented. 
Neither the fecal nor the sldn streptococci have been isolated from 
bottled milk vdth any great frequency’. 


Filariasis in Southern United States. — Francis (Hygienic Labora- 
tory Bull. 117, Washington, D. C., 1919) made a study of the prevalence 
of filariasis in the large soutliem cities, examining the blood of several 
hundred persons. Charleston, Soutlr Carolina, -was the only city fur- 
nisliing any considerable number of infestations, and in that city 77 
persons among 400 examined harbored tlie parasites. The few infected 
persons found in other cities, Columbus, S. C., Beaufort, S. C., Jaclvson- 
\dlle, Florida, and Tampa, Florida, probably were all contaminated in 
Charleston, S. C., or in Cuba where tliis infection is widespread. The 
lack of spread in communities other tlian Charleston, S. C., is attributed 
to failure of parasites to multiply in tlie mosquito, the small number 
of parasites imbibed, and the necessity for a male and female embryo 
to find lodgment in tire same lymph gland, the limited number of homes 
where infection is likely, the cliance that the larvm may not have 
penetrated the skin, and finally the chance tliat in the mosquito the 
larvoe may not reach the proboscis. "VSffiile these factors are operative 
in both tlie endemic foci and elsewhere, the occasional introduction of 
an infected person usually null fail to start the cycle which results in 
the perpetuation and spread of the disease. It is said that a shipload 
of slaves from an African filariasis focus was landed at Charleston many 
Cyears ago and the present infestation is attribiited to tliese. Work 
iby Francis confirmed the previously- demonstrated fact tliat Culex 
fatigans is the host of the Filariasis bancrofti. The "writer recommends 
anticulex measures to abolish the mosquito pest and to do away "with 
the risk of infections "with filarim. Very few of tlie cases showed chyluna 
or e'vidences of elephantiasis. 


Notice to Contributors. — ^AU communications intended for insertion in the 
Original Department of this Joxjrnai. are received only with the disiincl under- 
standing that they are contributed exchi^ivelij to (his 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, 'providing the request for them be written on the manuscript. 

All communications should be addressed to — , . tt o i 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. b- A. 
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The Vaeieties of Facial Neuealgia. 
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Introductory. The severe and incapacitating neuralgias in the 
distribution of the trigeminal nerve constitute an essentially neuro- 
surgical subject. What is more, they are likely to remain so until 
something which may possibly enable us to forestall the malady is 
learned regarding its cause and pathologjA 
Since Charles Bell’s epochal studies a century ago on the function 
of the nerves of the face,^ the only advances which have been made 
in the case of this dread disorder have been purely therapeutic, and 
it is safe to say solely surgical, if we may include among surgical 


* This paper and two others to be published elsewhere on the treatment of tri- 
geminal neuralgia, formed the basis of the Nathan Lems Hdtfield . Lecture before 
the College of Phs^ioians of Philadelphia, December 10, 1919. At the risk of draw- 
ing this story out to an undue length, it has been Ulustrated.by many case reports • 
in order to give some idea of the types referred to. In most articles bh the subjeot- 
of neuralgia by surgeons, there has been an unfortunate absence of case histories and 
final results. 
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measures tlie deep injections of chemicals into the nerve trunks.* 
Of the disease itself we know little more than did PothergilP in 1773, 
when he vividlj’- described its symptoms, as indeed manyf had done 
before him. He hinted that a ‘'cancerous acrimony” might be the 
basis of these " stubborn evils” and recommended the extract of 
hemlock for their treatment. In our present century they have 
been ascribed to a uric acid diathesis, and such fanciful measures 
have been advocated as injections of rattlesnake venom — indeed, 
cures have been claimed from its use. 

There are unquestionably many conditions loosely classified as 
“facial” neuralgias, though the adjective is unfortunate, for it does 
not refer to the seventh nerve but to the part of the body where 
the discomforts are located. Further confusion has resulted from 
the term trifacial neuralgia not uncommonly used by physicians — 
“trifacial” being merely an unfortunate misnomer for the fifth 
cerebral nerve. Thus “the face,” “facial” and “trifacial,” as well 
as other terms such as “epileptiform,” variously employed in rela- 
tion to the subject, have proved so misleading that the laity have 
clung with surprising tenacity to a French expression for the disease, 
which was apparently first used by Nicolas Andre in 1756. J 

There is unquestionably something satisfjdng about the words 
tic douloureux even to those who do not understand their meaning, 
and once heard — ^particularly when anglicized and with a dolorous 
pronunciation — they cling like a burr in the memory of all neuralgics. 

“Dear Doctor: I have the tick dew la roo in the left side of my 
face,” etc., to quote from a letter recently received from an unhappy 
farmer, a sufferer from the disease; and when one realizes that the 
designation tic doidoureux came into common use by way of England 
early in the nineteenth century, the persistence of the term in 
remote corners of our country is the more remarkable. 

The major trigeminal neuralgias have been chosen as the topic, 
for this occasion for the reason that nearly tvmnty years agp— on 
April 20, 1900, to be exact — at a symposium on the subject arranged 
by this College, I ventured to describe what promised to be a less 
hazardous method of exposing the semilunar ganglion than those 
previously employed. To this we will return, for I shall hope to 


* In his memorable essay on “The Histological Relations of Medicine and 
ery ” (MacMillan & Co.. London, 1905), Clifford Allbutt tells of the discussion which 
arose in 1864 at Leeds, on the introduction of the hollow needle which Pravaz had. 
described ten ydarsbe,fore. Grave doubts were felt as to whether its employmen 
for paracentesis was- consistent with the traditions of purity of the physician. 

t John Locke, .the philosopher, among them ; of. his description of the ^ case o 
the Countess, of- Northumberiand in urgent letters asking for ad\dco written to 
his friend Dr] Mapletoft (The European Magazine, 1789, xv-xvi, 185-273). 

t I have liecn unable to identify this reference so often quoted. Attention WM 
apparenilyfii-st called to Andrg’s use of the term by Oliver Wendell Holmes m 1^ 
Boylston Prize Dissertation on the Nature and Treatment of Neuralgia (Boston, 
1838). 
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show how the Gasserian operation, once regarded as one of the 
most formidable and mutilating operations in surgery, has been so 
far simplified that nearly all neuro-surgeons employ practically 
the same operative procedure — one without ensuing deformity, 
and a mortality which is negligible*. 

It is a most significant thing that the victims of this dreadful 
affliction in its severe forms are far more frequently advised to sub- 
mit to a Gasserian operation by former patients than by a profession 
which still regards it with misgivings. The proportion in my own 
series is about four to one; for typical tic douloureux in another is 
easily recognized by one who has himself suffered from the malady. 
There can be no greater tribute to an operative procedure than 
its recommendation to others from those who have experienced it. 

A detailed description of a complicated operation makes at best 
a dull subject for an address, particularly before those who may not 
engage in surgery themselves; but the results of these measures 
must, nevertheless, be of general interest, and it is unfortunate 
that operations on the Gasserian ganglion have through their sorry 
past acquired a very evil repute among the profession at large. I 
shall hope to dispel this undeserved reputation during the course 
of tliis address, but before entering upon a discussion of trigeminal 
neurectomy and its results, it is important for us at the outset to 
know just what is implied by the term major trigeminal 
neuralgia and how it is distinguished from what are designated 
minor neuralgias as well as from other possible forms 
of neuralgia of the face. 

Let us return for a moment to the observations of Sir Charles 
Bell, to which we are indebted for the knowledge that most of the 
“facial” neuralgias are actually due to a disorder affecting the fifth 
rather than the seventh pair of cerebral nerves, according to the 
Willisian emuneration of these structures. Until liis time, the face 
had been thought to be a region of sufficient complexity and im- 
portance to require a double innervation, and the two nerves, 
N. facialis and N. trigeminus, were supposed to supplement one 
another, even if they did not possess a similar function. Indeed, 
the brother of Charles, John Bell, went so far as to advocate and 
practice division of the facial nerve in cases of severe neuralgia, 
possibly for the reason that this, of the two nerves, was the one whose 
trunk was surgically the more accessible. There can be no doubt 
but that in favorable cases some measure of alleviation may have 
followed -a facial neurectomy, though for .reasons which at the 
time could hardly have been appreciated-^-namely because of the 

* In my series of 332 Gasserian ganglion operations to December 1, 1919, there 
have been two deaths, the ninth and the thirty-fointh case, loa\'ing a consecutive 
series of 298 operations without a fatality, with a total mortaiits’ for the entire series 
of 0.6 per cent. 
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abolition of movements Avhich so often serve to incite the sensory 
paroxjfsms* 

^ Stretching of the facial nerv’^e, indeed, Avas employed Avell into the 
nineteenth centurj’^ as a means of alleviating the severe cases which 
Avere accompanied by some degree of facial spasm. 

Bell’s differentiation of the nerves into afferent and efferent 
furnished an anatomical basis on AA'hich four conditions could be 
differentiated — tliose Avhich were the result of motor paralysis and 
irritation, and those due to sensorj’’ paralysis and irritation. The 
paralytic states of insensitiA>^eness and muscular flaccidity, which 
had previously appeared to have a s^Tnptomatic co-partnership, now 
became recognizable as separate conditions, and, on the other hand, 
the irritative state of tic spa^modiqtte became distinguishable from 
tliat of tic douloureux. 

We must bear in mind, hoAA'eAmr, that in these conditions motion 
and sensation cannot, after all, be entirely divorced. The facial 
nerve, for example, has its sensory radicle and the “geniculate” 
neuralgias, sometimes associated with an antecedent herpetic 
outcrop or CAmn with a facial paralysis, may still offer some diag- 
nostic confusion; and, v'hat is more, the spasmodic tics in the 
seAmnth nerve distribution may sometimes elicit pain. In' the 
case of the trigeminal nerve, on the other hand, severe nemalgic 
paroxj^sms are often associated “with violent chewing movements 
from motor discharges involving the group of masticatory muscles. 

Thus there may be a variety of painful disorders of the nerAms 
supplying the face — disorders which are designated as “neuralgic” 
but AA^hich must be clearly distinguished from the more common 
trigeminal neuralgias with which this address primarily deals. As 
some of these allied conditions may be exceedingly distressing and 
may lead the unwary, as they have occasionally led the writer, into 
a needless and futile Gasserian operation, it is wmll to bear them in 
mind, so that they may be recognized if possible. Five different 
types may deserve consideration. 

Varieties of “Facial” Neuralgia. 

1. The Neuralgias Accredited to the Sphenopalatine (Meckel’s) 
Ganglion. (Sluder’s Neuralgia.) In a series of papers (1908- 
1916) Greei^eld Sluder® has called attention to the fact that the 

* It is of considortilile liistorioal interest that as late as 1828, as reported 
Rrst number of the Boston Medical and Surgical Journal, John C. AVarren divided 
the facial ‘‘at its root" in a case of tic douloureux after many unavailing operations 
on the periphend branches of the fifth nerve. The operation was performed, it may 
be added, on -the patient’s insistence. A year later Charles Bell, in a paper before 
the Philosophical Society (read May 28, 1829, f . c., nine years after his fimt presen- 
tation of the subject) complained that “even now, so slow is the progress of improve- 
ment, it is stated by a siugeon that he nill not hesitate to cut the portio dura in 
- the case of tic douloureux.” 
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bony partition, separating the accessory nasal sinuses from the' 
sphenomaxillary fossa, may be extremely thin or even defective. 
On this basis he believes that inflammatory processes within these 
cells may in some cases so congest the tissues of the fossa as to 
produce “a symptom-complex partly neuralgic,” which he attrib- 
utes to involvement of the sphenopalatine ganglion. He describes 
the symptoms as follows: 

“The neuralgic picture is pain in the root of nose and in and 
about the eye, in the upper jaw and teeth (sometimes lower jaw 
and teeth) extending backward under the zygoma to the ear, fre- 
quently making earache and pain in the mastoid; but severest often 
at a point 5 cm. back of the mastoid, extending thence to the 
occiput, neck, shoulder-blade, shoulder, breast, and when severe, to 
the arm, forearm, hand and fingers; with sometimes a sense of sore- 
throat on that side. Rarer additions to this pictme are itching of 
the skin of the upper extremity, taste disturbances (parageusia), 
a sense of stiffness and muscle weakness in the upper extremity and 
fortification scotomata. Mild cases are described as a sense of 
tension in the face and stiffness or rheumatism in the shoulders. 
It may appear as constant pain with exacerbations, or it may stop 
and reappear cyclically as a migraine; or it may stop and reappear 
with stabbing sharpness as a tic.” 

Thus these neuralgias, to whatever anatomical structure they 
may be attributed, should be capable of differentiation from the 
trigeminal neuralgias, by the history or presence of sinus infection, 
by their frequent bilaterality, by their situation and tendency to 
radiate to neck and shoulder, by the more or less continuous pain 
which is not inaugurated by peripheral stimuli such as occurs with 
eating, talking, or handling the face, and by the absence of any 
facial contortions with the paroxysms.. 

Doubtless all who have seen a large number of neuralgie patients 
are familiar with these obscure forms of facial discomfort and it is 
possible that some may have been misled, as I have been, into the 
mistaken view that they were necessarily Gasserian in origin and 
could be relieved by a trigeminal resection. The following experi- 
ence has made me very cautious in making the diagnosis of trige- 
minal neuralgia, particularly when discomforts not absolutely true 
to type have originated in early life. 

Gasserian Series 43. October 10, 1906. Persistent “neuralgia” 
of upper jaw and face unrelieved by fifth root avulsion and by subse- 
quent removal of Meckel’s ganglion. 

A woman, aged thirty-five years, a physician’s daughter, giving 
a family history of migraine, had suffered for several years from an 
intractable and almost incessant pain referred chiefly to her left 
upper bicuspid tooth. From this point in agonizing wavcs.it would 
spread over her left face, or even to her ear and shoulder. The 
teeth had been extracted, the alveolar arch repeatedly curetted, an 
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infra,-orbita,l ii6iir6ctoiny lia-d. been performed, and many deep 
alcohol injections given at various times without any apparent 
relief. 

Though occurring in waves of intensity the pain was not parox- 
ysmal, nor was it incited by the usual stimuli, and the negative 
results of peripheral operations should have given suflicient warning 
of the probable futility of a Gasserian operation. The procedure 
was strongly urged, however, and the trigeminal root was avulsed 
tn ioio. There were no complications, and a total and permanent 
anesthesia of the trigeminal field has resulted. The pain, however, 
remained practical^ unaffected. 

Dr. Sluder saw this unfortunate woman in consultation several 
months later, and he felt confident that it was an example of spheno- 
palatine neuralgia. On two occasions he attempted to inject the 
ganglion by his method of transnasal puncture, without securing 
relief. Rather than to have this process repeated, the patient, who 
was ready to grasp at a straw, desired that a surgical attempt be 
made to remove Meckel’s ganglion. 

This was done without difficulty through the original Gasserian 
approach; the base of the skull was rongeured away to the foramen 
rotundum; the maxillary division was followed forward and the 
segment of nerve crossing the sphenomaxillary fossa was removed, 
together with the sphenopalatine ganglion and its two connecting 
branches, all of these structiues being easily identified (cf. Figs. 
I and 2). 

Her father writes me that the area of total trigeminal anesthesia 
remains unaltered, but that the pain, varying in its degrees of 
intensity, has persisted to the present day, now thirteen years later. 
The patient herself writes (January 14, 1920): 

“My general health is good and I look remarkably well, except 
when having the severe attacks of pain tlirough my face and. head, 
then I am very much worn and look quite pale when the pain is 
unusually severe. 

“Since your last operation (i. e., the Meckel’s procedure) I have 
had no severe pain in the back of the head, which was always the 
most trying part of the pain. The initial starting and course of the 
neuralgia is exactly the same as I described years ago, with a trying 
attack every week or ten days. The constant pain is only a dull 
ache that I am quite' used to, but when tired, which I become so 
easily if I do not rest for an hour or two every afternoon and^ retire 
about nine .each evening, the attack starts, and then a chill air, 
especially if . it strikes just above or behind my left ear/ or a half- 
hour’s conversation, or using my eyes' in the evening, cause the 
pain to spread through the left side of my face and entire head, the 
character of the pain changing from a sore, dull muscle pain, where 
the tooth was pidled, to “a neuralgic pain, with occasional acute 
nerve twists of pain, or at times a sudden sensation of knives through 
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the gums, or a bee sting, or as if needles were being driven tlirough. 
During the past years it has become more and more painful to talk 
during these attacks, at times being impossible because of the pain. 



Fig.) 1. — Photograph, slightly enlarged, of tissues removed at operation, including 

Meckel’s ganlgion (arrow). 


Several times blood has come from my left nostril after a severe 
attack, the sensation being the blood has come directly from the 
place the pain always starts, and after the bleeding the place feels 
lik^ajl^badly^bruised cut.” 



Fig. 2. — Diagram showng situation of tissues removed. 


There is no explanation to offer for tliis experience, and the view 
expressed by some that there is such a thing, as “central pain”, 
capable of being referred to the trigeminal area' offers no more 
satisfaction tlian does the term pseudoneuralgia or psychalgia or 
the adjective hysterical, which some tvriters use to designate these 
cases. However this may be, the removal of Meckel’s ganglion was ^ 
as unavailing as the trigeminal neurectomy, and one apparently 
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must look for some other source of pain in cases of this kind. They 
fortunately are most rare.* 

^ It is not improbable that Dr. Sluder’s views regarding the exten- 
sion of an inflammation from the adjacent cells to structures in the 
sphenomaxillary fossa are correct and that certain cases of neu- 
ralgia may originate in this way just as we may have a frontal or 
an iiflra-orbital neinalgia in association with frontal or maxillary 
sinusitis. But wjiy an involvement of Meckel’s ganglion, rather 
than of the adjaicent maxillary nerve trunk, shoifld be regarded 
under these circumstances as the probable source of pain is not 
entirely clear. Furthermore, from what can be read into the case 
reports of so-called sphenopalatine neuralgia, and they have been 
very meager, it would seem that the relief from pain occasionally 
afforded by the transnasal injection of the sphenomaxillary fossa 
witli alcohol or carbolic acid has unquestionably been due to the 
spread of the fixative to the branches of the maxillary nerve in view 
of the resultant anesthesia in its territory, which is occasionally 
mentioned. Certainly, Holmes'* in many instances was dealing 
wdth cases of undoubted trigeminal neuralgia. 

The follmving is the story, briefly told, of a supposed spheno- 
palatine neuralgia finally relieved by a Gasserian operation. It is 
an example, moreover, of neuralgia of very early onset. 

Gasserian Series 265. (P. B. B. H., No. 5878). Supposed nasal 
neuralgia of eighteen years’ duration treated by injections. Sxibse- 
quent Gasserian operation, with cure. 

Admission December 10, 1916, of Miss N. J., aged thirty-four 
years. Since she was sixteen she has had pain in the right side of 
her face. At the onset it involved the region about the eye only, 
but soon extended to the cheek and jaws. The severest pain even 
now is above the eye, but the entire trigeminal area, including the 
tongue and the teeth, is involved in the paroxj^sms, during which 
the pain overflows to the neck, shoulder and as far as the elbow. 

Soon after the onset the teeth were extracted from the right upper 
jaw, without avail, and for the next fifteen years her chief acquaint- 
ance was with drugs, doctors and hospitals — electricity, massage, 
rest cures, homeopathy,. Christian Science, and, finally, when thirty- 
two years of age, she was taking morphin in 2-grain doses three 
times a day. , 

Two years ago she began a career of alcohol injections. (1) The 
mental foramen;, no relief; (2) the infra-orbital, no relief; (3) a 
transnasal injection of Meckel’s ganglion, with resulting numbness 
of the right palate and cheek, and relief for nearly a year. The 
procedure was then repeated without success, and soon afterward 

* I have met wth tiro other examples of a very simDar condition, Noa. 157 and 
175 of the Gasserian series. In the former case, referred to in Dr. Sluder’s volume, 
he attempted, -without avail, to give relief which the Gasserian operation had not 
given, first by- intranasal injections, and subsequently by a sphenoidal operation. 
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SIX successive transnasal injections were given, with some relief 
for about six months after the last, though she nearly died of a 
secondary hemorrhage from the nares. 

Clinically there was no doubt but that she had typical major 
tic douloureux, with paroxysms produced by the usual stimuli, and 
a trigeminal neurectomy was performed December 16, 1916, with 
immediate^relief and permanent withdrawal of her drugs. 

December 1, 1919. Reports in person. She has gained twenty 
poimds in weight and has been steadily at work as a clerk. A 
keratitis which was untreated developed after her discharge and has 
left a corneal opacity. This she disregards, as she has had no pain. 
She has no complaints and the numbness of the face gives no 
annoyance. 

This, then, is an example of a supposed nasal neuralgia in which a 
subsequent Gasserian operation cured the condition. On the other 
hand an example has been given of a rare form of neuralgia regarded 
as typical of sphenopalatine ganglion neuralgia in which pain con- 
tinuing after a total trigeminal neurectomy was not subsequently 
relieved by injections or by the surgical removal of the sphenopala- 
tine ganglion. In short, there is no very evident justification in the 
attributing of painful impulses to a disease process in Meckel’s 
ganglion,* and even if there were, the injection of the ganglion 
through the cheek would seem an infinitely less hazardous procedure. 
The reports of these transnasal injections with such complications 
as Pollock® has recently acknowledged strike one with terror and 
make the risks of a Gasserian operation seem child’s play. But 
be this as it may, the experience which has been related of a futile 
trigeminal neurectomy shows that we must be constantly on our 
guard lest we mistake neuralgias not trigeminal in origin for those 
which are. 

Whatever may be the cause of these inexplicable conditions, for 
they are as obscure as are the causes of migraine, an acknowledg- 
ment of debt should be made to Dr. Sluder for his insistence that 
there is a painful disorder of the face, the symptoms of which are 
rnilike those of tic douloureux. At this vuiting there is under obser- 
vation in the hospital a patient who gives the following history: 

She is a young married woman, aged thirty-five years, formerly 
active and athletic, with no “neurotic” tendencies. Nine years ago 
a minute bit of steel was driypji into her left cornea, causing pain 
and inflammation for six week^efore it was detected and removed 
by incision. It has left no scar or opacity. A^year later she began 

* The excision of Meckel's ganglion as the supposed seat of facial neural^a is 
an operation long since abandoned, though before the Gasserian ganglion operation 
it had a period of popularity. Unquestionably in neuralgias of the maxillary divi- 
sion some relief to pain was produced in view of the frequent extracranial severance 
of this nerve during the process of removing the ganglion. It v/as a difficult and 
bloody procedure with no physiological basis in its support. , (Cf. Fowler’s report 
of a series of cases, Armais of Surgery, 1886, p. 269.) _ ' 
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to have a sense of soreness and discomfort about the orlht. She 
then had an operation for gall-stones and subsequently passed 
through a normal pregnancy. 

For eight years the periodic discomforts in the face have been 
progressively increasing in intensity and number. Recourse has 
been had to extraction of teeth, to innumerable intranasal operations 
and finally to drugs. 

The attacks are excited without apparent cause. They begin 
without fortification figures, but with a feeling of discomfort about 
the orbit which gradually increases, with waves of agonizing, burn- 
ing pain whicli spread over the entire left side of the face and 
anterior scalp, palate, jaws and teeth, and in time usually extend 
to the mastoid region, neck and shoulder, often reaching as far as 
the elbow and occasionally to the fingers. They usually reach 
tlie acme of their intensity in about an hour or tnm and then 
subside, sometimes abruptly, more often slowlj’-, but leave invari- 
ably a feeling of soreness and stiffness of the face and mucous mem- 
branes and weakness of the arm. Recumbency makes the pain less 
tolerable, and she sits up tense and motionless, moaning with set 
expression and clenched fists, or sometimes clutching her head. 

The attack having passed awaj’’, despite the resultant soreness 
and her anxiety lest it may recur, she feels well, and ready for any 
activity. A sneeze almost invariably will provoke an attack, but 
eating, talking, handling the face never do, and there are never any 
paroxysmal tics. A careful ‘physical examination, with roentgen- 
ray studies is quite negative. The only positive finding is a Wasser- 
mann reaction in the blood. The cerebrospinal fluid is negative.* ^ 

I am at a loss to know what to call this condition, though it 
certainly is not a trigeminal neuralgia. It is unquestionably the 
disorder that Dr. Sluder is describing, and whether or not it is to be 
attributed to Meckel’s ganglion or to some disorder of the sympa- 
thetic system we may with all justice refer to it by the name of 
Sluder’s neuralgia even though its origin in tlie sphenopalatine 
ganglion is extremely doubtful. 

I have seen six to eight of these cases, and the experiences I have 
detailed have led me to beware of them. Owing to their resistance 
to the usual surgical measures which give relief to the trigeminal 
neuralgias it is important that they should be recognized, and it 

■ * This patient was Under observation for a long period and endured a most TUg- 
orous antiluetic reiptne, without affecting her pain in the slightest. Deep alcohol 
injections were then' employed, first into the maxillary division, the palatine branches 
being the first affecttjd in the resulting numbness, so that Meckel’s ganglion was 
almost certainly thrown out;' An extensive herpes of the hard palate follo-ft'ea 
but no apparent relief of pain. Later the supraorbital nen-es were diwded and 
still later, the man'dibularnierve was injected. Her paroxysms remain largely 

unrelieved. r , . u f 'f 

The question might be raised in this case of a possible tabetic neuralgia, _ out ri 
such a thing exists it must be extremely uncommon and only when other signs of 
tabes are manifest would siich a diagnosis be justifiable. 
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is in cases of this kind that trial injections of alcohol into the main 
nerve trunks may be of diagnostic value. The conditions, however, 
cannot be very common. Certainly they are less common than 
Holmes’s article would lead us to believe, and an overflow of pain 
to the neck, shoulder and even the arm is by no means uncommon in 
the true tic douloureux cases. 

The clinical histories of the 332 patients in this series show that 
next to the extraction of teeth, nasal operations are by far the most 
frequent of minor surgical measures to which these unfortunates 
have been subjected. Usually there has been no relief and rarely 
has any actual nasal trouble been disclosed, though in bad cases 
the mucous membranes as well as the skin doubtless suffers from 
neglect and from nutritional disturbances. In a few instances, 
however, an actual chronic infection may be present and yet the 
Gasserian procedure be clearly indicated. The following is an 
example of a fairly long-standing neuralgia in a comparatively 
young woman, associated with a definite nasal infection 

Gasserian Series 276. (P. B. B. H., No. 6534). Major neuralgia, 
with onset at twenty-seven and of nine years' duration, in a young 
tcoman with chro7iic nasal diseases. 

April 2, 1917. Admission of Mrs. M. T., aged thirty-six years. 

In 1908 pain began in the left third division at a point slightly 
anterior to the tragus. After a few months it extended down into 
tlie lower lip and began to radiate upward into the auriculotemporal 
distribution. 

In 1910 the second division became involved, first in the upper 
lip and roof of the mouth; a few months later in the nose and the 
lower lid. 

Since 1914 the first division has been involved in the paroxysms 
by extension of the pain up through the eye and over the forehead 
to the vertex. 

From 1912 to 1915 the attacks became gradually more severe, 
with practically no cessation, though occasionally there would be 
a day or two of freedom. Eating became impossible and for weeks 
at a time she subsisted on liquids. Pier face would become badly 
flushed and there was marked lacrimation during an attack. She 
got some relief dming the paroxysms by firm pressure along the 
left side of the nose and below the left zygoma. 

Her worst period was three years ago, during a pregnancy, and 
she is said by her local physician to have attempted suicide twice. 
During 1915 the attacks were somewhat less severe, with freedom 
of two to three weeks at a time. She attributes 'this to the fact that 
she had given up all attempts to do her housewqrk. At present she 
has four or five attacks a day lasting tlxree or four minutes. Cough- 
ing or eating always starts an attack, as does Avashing the face or 
brushing the teeth. As pressure on the teeth caused tic^the second 
and third lower molars were removed but found nornial. Many 
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alcohol injections have been given without relief. Beginning in 1914 
inn^erable nasal operations were performed. First the tonsils were 
excised. Then a broken bone” w^as removed and pus found in the 
left antrum. In 1915 the antrum was tapped wdthout result and the 
turbinate bone '‘trimmed.” In 1916 the antrum was again tapped 
and some polj^i removed. The anterior ethmoid cells were also 
opened and said to be infected. She does not attribute her moder- 
ate relief, which began in 1915, to these operations, though it was 
coincidental. 

April 6, 1917, The sensory root w^as avulsed, leaving a total 
trigeminal anesthesia. She made a perfect recovery. 

October 20, 1919. By letter. “There is no need of telling you 
I have no pain in my face, though at times I feel the bad effects of 
• getting too tired. My face feels then as if made of metal and very 
hea\ 7 ', but no one wmuld ever know’^ there w^as anything the matter; 
in fact there ‘is not, wdth that side of my face, and mj'’ eyes are better 
than ever. 

"The siunmer following my operation I worked harder than ever 
before in my life. As my boy had been drafted, I hired out to my 
husband and did a man’s work in the field, ploughing, harrowing, 
cultivating, hoeing, weeding; ran a mowing machine, hayrake, 
cradled rye and bound it. I worked from sunup till sundown; got 
terribly tired and tanned, but finished the fall work in A-1 health. 

“In addition to farm work I sold $35,000 Liberty Bonds among 
the farmers ... so you can see I was busy wdth trying, ner- 
vous work, feeling no bad results whatever, sleeping and eating at 
regular times and doing both heartily. , . I am in A-1 shape, 
although the nasal trouble is still bad, due to the ‘terminated bone’ 
in my nose, if that’s what you call it. I have vTitten this to show 
you I have been actively doing nerve-racking work and have had 
no bad results, though I was once told I could do nothing. . . . 

“I had occasion to call on Dr. C to tell him what I had been 

through dining the last ten years. I wish you could have seen his 
face as he tested the nerve. Twice he has sent for me to meet other 
physicians who are as incredulous as he. All are very much amazed 
at the seeming lack of facial paralysis”.* 

Thus examples have been given of some forms of neuralgia which 
might possibly be attributed to the sphenopalatine ganglion. In 
one of them , though regarded as a typical case, neither the Gasserian 
nor a subsequent sphenopalatine extirpation relieved the trouble. 

In another, regarded also as a sphenopalatine case, the Gasserian 
operation was curative,- and in the thiri obviously a case of exten- 
sive nasal infection, the same operation was equally successM. 
Nevertheless there exists a clinical type of facial neuralgia which 

* This last paragrapii is. of interest as an evidence of the prevailing belief that 
a Gasserian operation leads to a marked deformity. 
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does not conform to the classical descriptions of tic douloureux 
and may deserve to be designated as Sluder’s type of neuralgia, 
whether or not his anatomical explanation of its origin will come to 
be accepted. 

2. The Post-Zoster Neuralgias (Trigeminal and Geniculate). It 
is generally believed that even the minor forms of facial herpes, 
nasal and labial, are due to some mild infective process involving 
the Gasserian ganglion. However, even when facial herpes is fairly 
extensive, as it may be in severe cases of pneumonia, meningitis, 
typhoid or other febrile states, it is not supposed to leave any sub- 
sequent discomfort in the involved area. 

But it is otherwise with true zoster, particularly when extensive 
skin lesions occur in the middle-aged or elderly, for then so-called 
post-zoster discomforts of a neuralgic kind are apt to supervene. At 
times they may be most distressing and completely incapacitating. 
This is no less true when the trigeminal skin field has been the seat 
of the herpetic outcrop than when other zones of the body have 
been involved. 

When zoster occurs in the trigeminal skin fields and the lesion is 
followed by 'neuralgia the discomforts do not, as a rule, tend to 
spread into the territory of the other divisions, and in this respect 
these neuralgias differ from the true tic douloureux. The pain, 
moreover, is described as having a persistent burning character, and 
thus does not resemble the sharp and paroxysmal attacks of true 
trigeminal netualgia. Ordinarily the condition is easily recognized 
by the history and by the cutaneous scars of the original lesion. 

The three examples of zoster nemalgia of trigeminal origin which 
I have seen followed in each case a severe involvement of the oph- 
thalmic division. In only one of them (Gass. Ser. 325) has a trige- 
minal neurectomy been performed. In both the others the supra- 
orbital nerve was avulsed, with no great permanence of relief, but 
in neither were the discomforts sufficiently severe to caU for an intra- 
cranial procedure. 

The relation of mild meningeal infections to trigeminal herpes in 
its various forms, through Gasserian involvement, and the possible 
relation of these lesions to subsequent neuralgia, need not be gone 
into here, for I do not know that I have anything essential to add 
to a former report on the subject.® The following case history, 
however, of a patient in whom facial neuralgia followed an attack 
of cervical zoster severe enough to leave scars: may be pertinent to 
this discussion of varied forms of neuralgia. The case is a confusing 
one, being an example of bilateral neuralgia involving only the two 
lower trigeminal divisions. It was regarded at the time as a pos- 
sible example of sphenopalatine involvement, though there was no 
history or clinical evidence whatsoever of any sinus trouble. 

Gasserian Series 58. Bilateral facial neuralgia of fourteen years’ 
duration, following cervical zoster. Many oycraiions, inchiding a 
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trigevnnal root avuhion on. the and an intracranial resection of 
the maxillary division, together with Meckel’s ganglion on the right. 

July 9, 1907, Admission of Mrs. J. B., aged fifty-six years. In 
1895 she suffered from a severe meningitis with pneumonia. During 
the illness there was an extensive nasolabial herpes, and- while 
convalescent an outcrop of zoster occurred in tlie cutaneous dis- 
tribution of the left fourth cervical segment. Characteristic zoster 
scars persist on the side of the neck and over the angle of the jaw. 

Subsequent to tliis illness she began having stinging pains not 
only in tlie left neck but on both sides of the face. The discomforts 
originated in 1895 in tlie left maxillary division, .and in 1899 extended 
to tlie mandibular division. Though the pain was more or less 
continuous, paroxj^sms occurred simulating tjqiical tic douloureux: 

In 1900 pain appeared in the right infra-orbital region and soon 
involved tlie right mandibular urea. This right-sided neuralgia 
became so severe as to dominate the condition and was described 
as a continuous pain, with severe paroxj’^sms. Complete physical 
incapacitation resulted tlierefrom. 

, She first came under observation in 1902, after seven years of 
neuralgia. At tliat time both infra-orbital nerves and the right 
inferior dental nerve were peripherally a\nilsed. She had complete 
relief for two and one-half years. 

In 1905 she was readmitted, owing to a retiun of pain, chie^y 
referred to the left mandibular division, where no operation had as 
yet been performed. Encom'aged bj’’ tlie former operations tlie left 
inferior dental ivas then amilsed by trephining tlie angle of the jaw. 
She had considerable relief for tv’-elve months. 

In 1907 she was again admitted, owing to a retmn of severe pain 
in the left face, the second and tliird divisions only being involved. 
By this time sensation had largely returned in the anestlietic areas. 
She wms suffering so greatly that a Gasserian operation was per- 
formed; the left sensory root was aAUilsed, with resultant total three- 
divisional anestliesia and paralysis of the masticatory muscles. 
From that time to tlie present she has had no pain in this territory, 

• In 1908 severe discomforts returned in the right face. Numerous 
deep alcohol injections were made in tlie ner\m trunk and the infra- 
orbital operation was again repeated. There was some amelioration 
of the pain for a few months. - , . 

In 1909 she reappeared, owing to a retmm of the right-sided pain.- 
A double trigeminal neurectomy, in view of the motor-fifth paralysis 
of the right, was out. of. the question. ; - ■ 

The possibility of sphenopalatine neuralgias were under consider- 
ation at this tiiue, and after consultation witii Dr. Sluder the right 
Gasserian ganglion was exposed and the maxillary division, together - 
with the contents of the sphenopalatine fossa, including Meckel’s; 
ganglion, was removed. This led to a totnl anesthesia of- the. muco- 
cutaneous field supplied by the second division, as shovm in Kg. 3, 
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in addition to the left total trigeminal anesthesia (Fig. 4), due to 
the neurectomy of 1907. 

In 1919 she ^vrites that she had a period of relief for two years, 
but has been obliged since then to take recom’se to deep alcohol 
injections, wliich give periodic relief in case the regenerated right 
maxillary nerve happens to be infiltrated. 



Pigs. 3 and 4, Case No. 58. — Shoeing areas of anestljesia, total left, second 
division right, after final oporatio^l. 


This, then, was an example of bilateral nem’algia following herpes 
zoster, with no apparent infection of the sinuses, but with an involve- 
ment on both sides of only the second and third divisions, suggestive 
of the type of case which Dr. Sluder has described. However, the 
trigeminal root was avulsed on the left side twelve years ago, tvith 
subsequent freedom from pain in this area. On the right side 
Meckel’s ganglion, together with the ..maxillary division, was 
removed ten years ago, with relief for .Guly tivo years — in short, a 
period of relief only about as long as would be expected in the case 
of division of the maxillary nerve itself.” The removal of Meckel’s 
ganglion on this side has not appeared to affect the condition in the 
slightest.* } 

* In only one other case in the entire senes of 332 was a definite bilateral neuralgia 
present at the time of the Gasserian operation., »In both cases the greater severity 
of the symptoms on one side demanded relief by a trigeminal procedure. A ques- 
tionnaire reveals that several other patients in the series have been made apprehen- 
sive by twinges of pain on the opjwsite side of the face, coming on at varying periods 
subsequent to the neurectomy. 
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It is possible that I may be laying too much stress upon these 
rare conditions, but it is desirable that they be as clearly portrayed 
as possible before ive come to consider the subject of the uncompli- 
cated unilateral major neuralgias. 

3 .^ The Neuralgias Accredited to the Geniculate Ganglion (Neuralgia 
Facialis Vera: Hunt’s Neuralgia). Particular attention has been 
paid by Ramsay Hunt in an important series of papers ( 1907 - 
19157 8 9 10 11 -(-Q clinical importance of the sensory radicle of the 
facial nerve exclusive of its gustatory function. He has emphasized 
the fact that discomforts may occur in the auricular sMn field, 
which he attributes to the geniculate ganglion, a structure which is, 
of coiu’se, the homologue of the semilimar ganglion, and he even 
speaks of “a primary tic douloureux” of the ear among other forms 
of otalgia. It is quite possible, therefore, that some of these con- 
ditions may lead to diagnostic errors and be confused with trigeminal 
heimalgia, and it gives an additional reason for refraining from the- 
use of the term facial neuralgia as a general designation for the var- 
ious forms of pain in the face. 

Hunt has collected many examples® of auricular herpetic inflam- 
mations, unquestionably geniculate in origin, some of which have 
, been followed by discomforts similar to the discomforts succeeding 
zoster elsewhere. It is possible that these conditions may be more 
common than is generally realized, though since interest was aroused 
in the subject through Himt’s interesting studies no examples of 
neuralgia which could witli justice be attributed to the sensory 
division of the seventh nerve have been admitted to the Brigham 
Hospital clinic. 

The otalgias^^ which result from geniculate disease are said to be 
at times very severe, and, what is important in our present connec- 
tion, the discomforts may, actually spread forward over the trige- 
minal field and down the neck and shoulder, so that they may 
easily be confused with other pseudotrigeminal neuralgias. 

One very extraordinary case of “tic douloureux of the sensory 
system of the facial nerve” has been briefly reported by Clark and 
Taylor.^® An intracranial operation was performed with division 
of the facial, the pars intermedia and the upper fasciculus of the 
acoustic nerve. The patient was said to have made a complete 
recovery. 

The subject is a most interesting one and has been presented most 
convincingly by its chief sponsor; but it would seem, in view of the 
situation of the geniculate ganglion and its necessarily frequent 
implication in infections of the middle ear, that otalgias from this 
somce would certainly be as frequent if not more frequent than 
similar conditions in the field of the trigeminus. Certa.inly the two 
conditions must be different in their nature^ and to avoid confusion 
it would seem unwise to speak of the geniculate syndrome and its 
otalgias as iic douhiireiixi 
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It must be borne in mindj furthermore, in the consideration of 
otalgias, that the trigeminal skin field has been sho^^^ to include 
the tragus, the anterior wall of the auditory canal and part of the 
tympanic membrane, and in many cases of trigeminal neuralgia 
originating in the mandibular division the inaugural pain in the 
auriculotemporal neighborhood is often described as starting in or 
near the articular process of the jaw. 

4. Painful Tic Convulsif . This, so far as I know, is an undescribed 
condition. I have seen three definite cases. One of them I operated 
upon myself, another was operated upon during my absence over- 
seas by one of my colleagues and the third I refused to operate upon. 
As already indicated the spasmodic contracture of the face which 
characterizes motor tic may in aggravated cases be accompanied by 
great pain. Occasionally examples of this condition are seen which 
so far resemble Gasserian cases that one unfamiliar with the dis- 
order might be led to believe that the condition was actually trige- 
minal in origin. The deception is the more likely to occur because 
of the facial contortions and masticatory movements on the involved 
side which sometimes accompany the paroxysms of true trigeminal 
neuralgia. It is improbable, however, that the two conditions 
would be often confused even were painful spasmodic tic a more 
common malady. 

The following history tells of an outstanding failure in my early 
experience with Gasserian operations: 

Gasserian Series 93. Unilateral painjul facial spasms of many 
years’ duration. Various operations, including Gasserectomy un- 
availing. Spinofacial anastomosis after peripheral division of seventh 
nerve. 

Col. J. L., aged fifty-two years, entered the Johns Hopkins Hos- 
pital in May, 1909, with a history of twelve years of severe neuralgia. 
It originated in the ophthalmic division in 1897, extended to the 
maxillary division in 1899 and soon after involved the entire trige- 
minal field. From the outset the condition had been characterized 
by marked motor spasms, which, indeed, seemed to inaugurate the 
paroxysms (Fig. 5). 

Owing to the original pain being referred to the eyeball, a surgeon 
had removed the eye in 1897. The following year a supra-orbital 
neurectomy was performed. In 1904 all the teeth were extracted. 
In 1905 an ineffectual attempt had been made by the Hartley- 
Krause method to remove the ganglion, and two years later another 
desperate and ineffectual attempt had been made. The intervals 
between these operations had been occupied in an unavailing search 
for relief by drugs, electricity and change of climate. Nothing had 
given relief; he was in desperation and suicidal. The lower right 
face was the seat of a distressing hypesthesia dolorosa, and he com- 
pared the sensation of his facial spasms to that of a red hot skewer 
being thrust through his face and twisted up. 

On June 18, 1909, the remains of the ganglion and its sensory root 
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WGie lemoved, Jeai'ing for tlie first time a, total anestliesia of the 
trigeminal area. The spasms and pain continued unabated. 



Fig. 5, Case No. 93. — ^Patient on admission, sho-ning character of facial spasm. 

On July 12 the right facial nerve was exposed in the Fallopian 
canal and an effort made to destroy the geniculate ganglion. A 
spinofaeial anastomosis was tlien made. This was followed by dis- 
appearance of the tic and the first moderate relief he had had for 
years, though it was not complete, for he still complained of pain in 
his jaw. 

After a six months’ interval the spasms returned over the spino- 
facial route. The pain gradually increased, extended into his ear 
and became so insufferable that some further aural operations were 
undertaken at his home, after one of which, on October 28, 1913, 
death brought the only real relief he had had in sixteen j^ears. A 
postmortem examination, according to tlie report, demonstrated 
the totality of removal of the right trigeminus, but tlie examination 
was othenvxse negative. 

Another case of ex-actly this same sort was operated upon by the 
hospital resident during my absence abroad. The pain begaa_ in 
the eye, and six momJis later there followed a blepharospasm which 
gradually increased antil it involved the lower parts of the face as 
well. The pain likewise had spread into all three divisions and there 
had been marke'd complaint of pain back of the ear and her sufferings 
were intolerable. The ganglion operation was successful cand total, 
and there was some possible relief for turn or three montlis. Since 
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then the facial spasms have been returning with as much pain as 
before, tliough the area of anesthesia remains complete over the 
entire trigeminal territory. 



Fig. 6. — Painful tic spasmodique. Fig. 7. — Further example of painful 

facial spasm. 


We are brought back, in cases of this kind, as in the first one here 
reported, to the question which some have raised of the possibility 
of pain of central origin. All that one can say in our present con- 
nection is that these were not examples of true trigeminal nem-algia. 
Fortunately experiences of this sort are excessively rare.* However, 
there can be little doubt but that the undeserved ill-repute of the 
surgery of the Gasserian ganglion has been due to three factors — to 
fatalities through surgical inexperience, to incomplete neurectomies 
which have permitted nerve regeneration - and lastly to occasional 
unsuccessful trigeminal operations oh patients with pain not 
trigeminal in origin, though seemingly referred to its areas of 
distribution. 

* I have seen another very similar case of major commlsive tic, with pain, in 
which a Philadelphian surgeon had likewise performed a Gasserian operation, without 
relief .(Fig. 6). The patient subsequently died and an aitopsy revealed no appar- 
ent cause ol the disorder. In still another case in wlvoli pain accompanied the 
motor spasms a spinofacial anastomosis permanently cured the condition. These 
conditions may possibly be attributable to a lesion of the geniculate ganglion, as 
suggested by Hunt.® . , . - : 
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5. Neuralgias from Tumor Involvement. Though comparatively 
uncommon conditions* these may be due to tumors arising in various 
places. They may be divided into four groups: (1) The tumors 
in the eerehellopontile recess which press upon the trigeminal root; 
(2) those involving the ganglion by direct 'pressure from above; (3) 
those arising in the pterygoid fossa or in the temporal bone, which 
press against the ganglion from below; and (4) those arising from 
the envelopes of the ganglion itself. 

(1) In the acoustic tumors, which are typical of the first group, 
the neuralgia, to judge from my experience with some forty surgic- 
ally verified cases, is an inconspicuous and fluctuating feature of 
the condition and is rarely severe. Nevertheless, cerebellopontile 
tumors appear to be capable o^ producing paroxysms which resemble 
tic douloureux, and oft-quoted examples have been cited by Krause, 
by Lexer and by Weisenburg. In all of these, futile ganglion oper- 
ations had been performed. The tumor in Krause’s case^® was a 
cholesteatoma, of the angle, in Lexer’s case^^ a psammoma and in 
Weisenburg’s case’® an undoubted acoustic neuroma, which cer- 
tainly at the present daj'- would have offered no diflScully in diag- 
nosis to one familiar witli the symptomatology of these lesions. It 
would appear, therefore, that, though tumors in the cerebellopontile 
angle are capable of producing severe neuralgia, it is a rare symptom 
of the acoustic neuromas, by far the most common of the angle 
tumors. 

(2) The tumors of tlie second group, which arise in the middle 
fossa, press upon the ganglion from above and thus produce trigem- 
inal discomforts, are liable to be growths vdth a meningeal attach- 
ment — ^the endothelial tumors, granulomas and occasional gliomas. 
As a matter of fact, however, in my experience the neuralgias from 
lesions of this sort are inconspicuous, and though they may occa- 
sionally be of some localizing value, they are so overshadowed by 
the general pressure distinbances as to be a minor symptom of the 
underlying disorder. They certainly would never lead to a ganglion 
operation on the assumption that the neuralgia was the primary 
trouble. Most of the cases of this type in my series have been 
meningeal endotheliomas which arise with a broad base from the 
sphenoidal ridge, and in the course of time so fill the middle cerebral 
fossa as to press on the dura overlying the ganglion. _ They are 
easily distinguishable from the endotheliomas which arise directly 
from the ganglionic -envelojDCs. 

* I find in my series of 550 intracranial tumors in which the histological nature 
of the lesion has been verified by operation or autopsy that there have been eight 
cases (four of them endotheliomas) in which an involvement of the trigeminus has 
been the outstanding feature of the case. Five of these cases were subjected to a 
palliative trigeminal neurectomy, with no fatalities. Hellsten.'s in 1914, collected 
23 cases in the literature and doubtless a careful search would reveal many more 
under various titles. 
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It is astonishing to what an extent the ganglion may be flattened 
and distorted by extreme degrees of intracranial pressure without 
the production of any discomforts. Fig. 8 shows in its natural size 
the ganglion removed postmortem from a patient who had an 
enormous endothelioma of the hemisphere at a distance. Both 
Gasserian ganglia were flattened to paper thinness, and cerebral 
. herniations, fragments of which can be seen in the photograph 
attached to the second and third divisions, had actually crowded 
their way far into the foramina of exit of these nerves. There had 
never been any complaint of discomforts. 



Fig. 8. — Gasserian ganglion (natural size), showing flattening from pressure due 
to cerebral ■ endothelioma, also cerebral herniations broken off wth the second and 
third divisions. 


(3) Tumors which arise in the cranium or the extracranial tissues 
beneath the ganglion, often metastatic, are almost certain to involve 
the structure in the course of time. Occasionally the nerve may be 
completely destroyed by the invading growth, leaving a total 
anesthesia in its territory without the production of pain, and 
several examples of this occur in my tumor series. More often the 
process is accompanied by a grinding neuralgia which may possess 
paroxysmal characteristics sufficiently severe to demand an 
attempted neurectomy as a palliative measure. There are four 
cases of this type in my tumor series: an osteochondroma of the 
petrous bone, an epithelioma of the middle ear, a metastatic car- 
cinoma from the breast and an adamantinoma of the jaw. The last 
of them may be given as an example. 

Gasserian Series 318. Recurrent adamantinoma of the lower jaw 
invading the middle cranial fossa, with severe, neuralgia. 

September 5, 1919. A physician, aged forty-six years, had had 
the left mandible resected in 1902, owing to a tumor growth which 
proved to be an adamantinoma. Twelve years later, in 1914, owing 
to a recmrence, an extensive resection was made of the tissues in the 
pterygoid fossa.- 
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Tlu’ee years after this procedure- he began to suffer from severe 
grinding continuous pain in the first and second trigeminal areas. 
There was no sign of local recurrence and an operation was dis- 
couraged, owing to the belief that the pain was due to the nerves 
being caught in the extensive extracranial scar. The pain did not 
subside, and two months later the middle cerebral fossa was ex- 
plored. A nodule of the tumor was foimd protruding through the- 
base of the fossa, a much distorted ganglion being found crowded 
to its inner side. On removal of the tumor mass it was possible to 
locate the sensory root which was avulsed in ioto, a complete anes- 
thesia of the trigeminal field resulting. His pain was completely 
relieved. 

(4) The endothelial tumors which arise from the envelopes of the 
ganglion itself constitute in our present connection a far more inter- 
esting and important group of cases, for so far as I am aware they 
inevitably give severe pain. Though in the past these lesions may 
have been difficult to diagnose, so much so that the tumors have 
usually been an accidental surgical finding in the course of a Gas- 
serian operation, this could hardly happen at tlie present day. It is 
inevitable that a relative hypesthesia, if not an aetual sensory and 
motor paralysis, should accompany the process and clearly dis- 
tinguish it from an essential neuralgia even if the character of the 
pain did not arouse suspicion. 

At the time of the symposium I have mentioned, Dercum, Keen 
and Spiller^^ reported in extcnso a case of endotlielioma of the gang- 
lion, then regarded, as it still may be, as a condition of some rarity. 
The diagnosis had been previously verified by the removal of an 
involved cervical gland, but the neuralgia was so intense that two 
successive attempts were made by the Hartley-Krause method to 
expose and remove the Gasserian ganglion together with tlie tumor. 

In view of our fundamental conceptions of the fimction of the 
fiftli nerve the extraordinary part of their report lay in the expla- 
nation offered for the presistence of sensation in the trigeminal skm 
fields after the operation, for the ganglion was supposed to have 
been excised in its totality. One can possibly understand persist- 
ence of pain after the removal of the ganglion as in the cases already 
cited, but it is very difficult to account for persistence of sensation 
on any other basis than an incomplete extirpation. Charles Bell 
would rest imeasy in the churchyard at Hallow-on-the-Severn if he 
thought that anyone would come to believe that the facial nerve 
could take the place of the trigeminal by a gradual substitution of 
function, or could e'iplain, as has been done, the occasional facial 
palsy which follows a Gasserian operation on the basis of a motor 
supply to the expressional muscles by way of the fifth nerve. 

These trigeminal endotheliomas are most interesting tumors, 
and arise, as do the meningeal endotheliomas elsewhere, from the 
arachnoid villi, which project into the dura. Unlike the usual meniti- 
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geal endotheliomas, however, many of these trigeminal grovdhs 
remain for a long time largely extradural, and though they may in 
time penetrate the overlying membrane and invade the middle fossa, 
their tendency is to erode the cranial base and also to crowd their 
way backward through the dural foramen alongside the fifth root 
and expand in the posterior fossa, where they may reach a large 
size and simulate a primary cerebellopontine lesion. 

Hellsten,^® in 1914, not only reported a case of his own, but in a 
review of the literature of the subject refers to twenty-three addi- 
tional tumors of the ganglion, six of which were diagnosed as endo- 
theliomas, and many of the nine so-called sarcomas and fibro- 
sarcomas, including his own case, were probably of the same nature. 
Frazier^" has recently recorded the most successful case in the 
literature, one which shows the importance of early exploration. 
He has collected reports of 43 cases, more than half of them endo- 
theliomas or sarcomas. Doubtless a search would reveal many 
more examples hidden in medical papers under various titles, though, 
as Frazier has pointed out, comparatively few of them have been 
disclosed at operation — namely, 13 out of the 43 cases of which he 
found record. 

There have been four typical cases in my series, the more recent 
of which may deserve a brief report in view of the fact that our first 
impression led us to suspect an acoustic nem’oma. 

Gasserian Series, 328. (P. B. B. H., No. 11457). Endothelioma 
of the l^t Gasserian sheath 'producing severe neuralgia, with increas- 
ing anesthesia. 

November 7, 1919. Admission of Mrs. S. E, K., aged forty-two 
years, always a nervous woman, a victim of ‘'sick headaches.” She 
received a blow seven years ago on the left side of the head which 
was not regarded as serious. Her present trouble began eighteen 
months before admission, with tinnitus in the left ear, followed by 
gradual loss of hearmg and some dizziness and Unsteadiness. For a 
year there has been complete deafness. For six months there has 
been pain, largely in the ophthalmic division, and for one month 
numbness of this part of the face with palsy of the left oculomotor 
nerve. Her discomforts were extreme and were typical of increasing 
pressure of a tumor against the fifth nerve. 

Examination showed an involvement of the left third, sixth, 
fifth and eighth nerves. There was a complete motor-fifth paralysis, 
almost eomplete loss of sensation in the brow and partial loss in 
the maxillary skin field. The roentgen ray 'showed an extensive 
erosion of the sella turcica. 

There was a median tumor of the thyroid which was hard, and 
it was thought possible that there might be a cranial 'metastasis, 
though the diagnosis of endothelioma was favored. 

A two-stage osteoplastic operation in the temporal region was 
performed. At the first stage the groivth was idc-ntified as an 
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endothelioma, and it was separated from the skull well down to the 
region of the ganglion. At the second session the dura was opened, 
and though it was found that the tumor had broken through so 
that a mass the size of a walnut projected under the temporal lobe, 
the larger part of the growi;h lay between the dura and the skull 
enclosmg the ganglion. The ganglion, though largely destroyed by 
and incorporated within the tumor, nevertheless was identified and 
traced back to the sensory root, which was avulsed. The tumor had 
pushed its way through the dural opening for the sensory root and 
extended into the posterior fossa, accounting for the involvement of 
the acoustic nerve. The operation necessarily was an incomplete 
one so far as tumor extirpation was concerned, but the avulsion of 
the sensory root, with resultant total anesthesia, has served to 
alleviate her discomforts. 

The description of the postmortem findings in Homen’s^^ case 
corresponds closely to those described above, for the tumor had 
similarly found its way through the dural foramen for the sensory 
root and projected into the posterior fossa, and in Hellsten’s case 
the subtentorial tumor expansion had led to symptoms pointing 
particularly to the hind brain. 

I have possibly gone into these tumor neuralgias in too great detail, 
for they are not common and should be easily recognized. I desire, 
however, to warn those who may come to imdertake Gasserian 
operations of the mistakes in diagnosis that may be made. To 
one of them I attribute the first of the two fatalities in my series. 
This was seventeen years ago and the ninth case in the series, and 
from what can be read into the history at present I assume that the 
patient had an unrecognized acoustic tumor. He was totally deaf 
and was blind, whether from a primary or secondary optic atrophy 
is not clear. He was bedridden, so that no note was madle regarding 
his gait and station, and his constant complaint was oft an intoler- 
able pain in the left face. These were days before l! had much 
understanding of brain tumors in general, far less of cerebellopontine 
tumors in particular, and with the assurance of youth based upon 
an experience with eight successful cases, a Gasserian operation was 
undertaken. This disclosed a separation of the sutures and a very 
tense dura, and there was a respiratory failure before the ganglion 
could be exposed. Unfortunately no autopsy was permitted, and I 
have felt obliged to include the case as a fatality in the series. 

6. The Minor Trigeminal Neuralgias. These are multitudinous. 
They may follow injuries, particularly when nerves have been con- 
tused or more seriously damaged. They are particularly common as 
the aftermath of dental procedures and the prevalent root infections 
are a frequent somce of neuralgic discomforts. Again, the extension 
of nasal infections :o the accessory sinuses, frontal, sphenoidal or 
maxillary, is a common precmsor of nemalgia, due unquestionably 
to some inflammatory involvement of the adjacent nerve trunks, 



CUSHING: THE' MAJOR TRIGEMINAL NEURALGIAS 


181 


Most of these conditions are too well known to deserve special 
comment : their form of treatment is more or less obvious. Occasion- 
ally, it is true, neuralgic discomforts in the distribution of peripheral 
branches of the trigeminus may persist and may demand something 
more than measures directed to the inciting cause, an alcohol 
injection into the nerve trunk or even a peripheral neurectomy. 

Oftentimes, it must be confessed, conditions which we have placed 
in the category of minor neuralgias are regarded by the patients 
themselves as most intolerable, but we have done so for the reason 
that only a single division has been involved, and on due consider- 
ation it has seemed unwise to perform a Gasserian operation even 
when intense pain is complained of. An example may be given. 

Surgical No. 10796. Miss N. M. C., an unmarried woman, aged 
fifty-six years; never particularly robust and now profoundly 
neurotic, entered the hospital July 10, 1919, with a history of having 
struck her right eye against the corner of a gate six years previously. 
The eye became very painful and six months later it was enucleated. 
The wmmd became infected and there was a continuous discharge 
for two years, severe supra-orbital pain having been continuous 
during this period. 

In 1915 the orbital contents, including the conjunctiva and lid 
margins, were removed and the skin closed over the fossa. For a 
year there was relief, but the pain returned and has been persistent 
ever since. It is limited to the brow. It is more or less continuous, 
and there are paroxysms incited by slight stimuli. Alcohol injections 
eight in all, have been given, with more aggravation than relief, 
and she has taken large doses of morphin. 

On July 12, 1919, a supra-orbital nemectomy was performed, 
with a resultant anesthesia of the brow and lids. There has been 
practically no alleviation of her discomforts. 

It is difficult to know in a case of this kind whether a Gasserian 
operation is indicated. The patient is completely incapacitated, but 
in view of her general characteristics I have little doubt but that 
she would continue to complain of discomforts even after a trigeminal 
neurectomy. This is the type of case from which the major oper- 
ation has been withheld. It doubtless represents the type of single 
division neuralgia which offers difficulties to all in coming to a 
decision as to the proper form of treatment. 

When some definite irritative lesion is found, one may look with 
more or less equanimity on these local neuralgias, but in the cases 
in which the initial paroxysm, uxuelated to any discoverable cause, 
strikes unannounced and others tend to follow, one must realize 
that these attacks may be the precursors of Ihe major type of 
neuralgia. t 

It is a matter of importance that this be ricognized, if possible, if 
for no other reason than to spare these imfortimates from the usual 
sequence of minor therapeutic procediues, which, begin with the 
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extraction of unoffending teeth until all of them may be drawn, with 
intranasal operations, until ah the sinuses have been explored, with 
peripheral neurectomies often repeated, with electric treatments, 
violet rays, osteopathy and drugs vdthout end, until purse and 
patience are exhausted and a physical and financial meek results. 

Few maladies can vie with trigeminal neuralgia for the number of 
therapeutic measures which have been earnestly advocated. The 
long and short of it is that in the early stages of the disease both 
patient and phj'^sician may be deceived, for if any medicinal measure 
is persisted in long enough, particularly if the patient is kept quiet 
meanwhile, a cure will appear to have been effected, for the malady 
is characterized by remissions from pain which may be as abrupt 
as their onset, and if the remission happens to coincide with the 
taking of a new drug or novel therapeutic measure, it will be given 
the credit. Thus doctors are likely to gain erroneous impressions 
of the therapeutic value of a given measure, for the patient on the 
return of pain is prone to seek a new physician with a new remedy. • 

Recotu’se to morphin should be had only as a last resort. Some of 
tlie worst possible cases of morphinism may be acquired in these 
conditions,* but, so far as is known, all of the patients in this series 
except one, a physician, I regret to say, have been broken of their 
habit during convalescence from their ganglion operation. Morphin 
in sufficiently large doses to alleviate the paroxysms when they occur 
would suffice to profoundly narcotize the patient in the. interval, 
and the pain is so dreaded that they are liable to continue with the 
drug when it is once started, in the hope of warding off attacks. 

There are, therefore, minor stages of true major neuralgia, as 
might be expected, for the disease steadily progresses in its severity 
and in the extent of involvement of the areas supplied by the three 
divisions of the nerve. . 

• From a surgical point of view it is desirable to indicate, so far as 
possible, the standard whereby one comes to regard a case of true 
trigeminal neuralgia as of major type and another of minor tjq)e, 
for only in the case of the former would one feel inclined to suggest 
so radical a procedme as a Gasserian operation, for in spite of its 
effectiveness in stopping pain it has certain drawbacks, as I shall 
point out. 

These early cases, with the periods of freedom lasting for months 
at a time and with the pain largely confined to a single division of 
the nerve, are the ones which we have come to designate minor 
neuralgias — sometimes to the indignation of the victims thereof it 
may be admitted, for excrutiating pain may be confined to a single 
division. However, we have drawn this distinction as a measme 
of severity, extent and duration of the disease, the minor cases being 

* Patrick does not regard them as common but the cases in this Gasserian scries 
represent a far more advanced stage of the disease than that he has desenbed. 



CUSHING: THE MAJOR TRIGEMINAL NEURALGIAS 183 

tliose in which some temporary measure like a peripheral nem-eetomy 
or alcohol injection has been resorted to, and the major ones, those 
in which it was’ only too obvious that prompt recoiu’se must be had 
to a Gasserian operation. 

. I have not kept so careful a record of the minor cases as of the 
others, for many of them have not entered the hospital but have 
received injections as out-patients. In the Brigham Hospital 
records there have been 195 cases recorded as major neuralgia in 
which the trigeminal root has been avulsed, and only about 50 eases 
indexed as minor neuralgia, many of them patients with frequent 
readmissions, and a considerable percentage of them cases in whieh 
subsequently a Gasserian operation was ealled for. 

Although in a number of instances in the series patients with a 
major tjqje of neuralgia involving all three divisions have been sub- 
jeeted to a primary ganglion operation, one is nevertheless averse 
in the long run to taking this radical step without some preliminary 
measure, and it is here that alcohol injections, except in the ease of 
supra-orbital neuralgias, serve the purpose far better than the old- 
time peripheral neurectomies. This procedure has come into such 
prominence of late, and has such definite possibilities as well as 
limitations, that it deserves discussion in a special section of this 
address. It is a measure which should be limited to the minor 
neuralgias or as a means of aiding in the diagnosis of sueh major 
cases as may have an obscure symptomatology suggesting some form 
of pseudoneuralgias such as has been described above. 

Summary. Five types of facial neuralgia capable of being 
mistaken for trigeminal neuralgia have been described; those 
ascribed to the sphenopalatine ganglion, those secondary to zoster, 
those attributed to the geniculate ganglion, those aecompanying 
certain cases of convulsive tic, and, lastly, those due to an involve- 
ment of the trigeminus by tumors. Finally, an attempt has been 
made to deseribe what are considered minor trigeminal 
neuralgias as distinguished from major trigeminal 
neuralgias, for which the Gasserian operation is unquestion- 
ably the proper therapeutic procedure. It is, of course, merely a 
question of degree, but it is important to have some basis for 
separating them. ' 

In the case of the five types of pseudotrigeminal neuralgia which 
may be mistaken for trigeminal neuralgia, there is every reason to 
refrain, if possible, from a trigeminal neureo.'-omy. 
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NUMBER OP RADIOGRAMS AND ROENTGEN-RAY BURNS. 

By W. D. Witherbee, M.D., 

NEW tore:. 

(From the Rockefeller Institute for Medical Research, New York.) 

The maxiinum .nmaber of exposures in a given case that can be 
made without producing a roentgen-ray burn, an erythema or a 
temporarj'' or permanent alopecia can be obtained by the formula 
used for determining unfiltered dosage. The principle of this formula 
is based upon the fact that roentgen-ray burns, alopecia, etc., depen 
entirely on the quantity of a roentgen ray reaching tlie skin, as pointe 
out by Remer ard '\Ahtherbee in June, 1917.^ 

» Am. Jour. Roentgenol., June, 1917; also a more recent article published in Arch. 
Dermatol, and Syphiol.,' May, 1920. 
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The standard formula for 1 skin unit, or the amount used for 
treatment of ringworm of the scalp, is expressed as follows: 


3 sp. gr. X 3 ma. X 4 min. 
S-inch distance X 8-inch distance 


1 skin unit. 


To illustrate the practical application of the above fraction 
let us take the factors given in the Arviy Manual for the various 
exposures, then estimate the skin distance from the target of the 
tube in each position of a patient whose measmements are a little 
above the average, substituting the skin distance in each case for 
the plate distance. This formula, with the skin distance substi- 
tuted for the plate distance for an A. P. Head, would be: 

S sp. gr. X 40 ma. X of a minut e 
12-inch distance X 12-inch distance 


instead of 20-inch plate distance. This reduced to a simple fraction 
equals : 


s 

10 1 

g X 40 X 3 _ 

12x12 

3 6 


If the fraction or its formula represents the dose for each 
exposure, then the number of plates taken to produce a temporary 
alopecia, or 1 skin unit, would be the number of times is contained 
in^: 


9 


9 

.0 

9 

X « 

81 

= 2I 

plates. 


16 

Therefore: 

Head, A. P. . 

IS 

10 

8 

Sp. gr. 

. 5 

5 

Ma. 

40 

40 

Time 

minutes, 

1 

5 

40 

Plate 

distance 

inches. 

20 

Skin 

distance 

inches. 

12 

Number 
of plates 

2 

Head Lat. 


. 5 

40 


20 

14 

5 

Neck . . . . 


. 5 

40 

“V 

20 

16 

14 

Shoulder . 


. 5 

40 

20 

10 

5 

Elbow 


. S 

40 


20 

17 

34 

Wrist . . . . 


. 5 

40 

bV 

20 

18 

. 54 

ESdney 


. 5 

40 

tV 

20 

10 

4 

Bladder . 


. 5 

40 

IV 

20. 

12 

6 

Hip-joint . 


. 5 

40 

i^r 

20 

12 

5 

Pelvis . . . 


. 6 

40 


20 

12 

5 

Knee .... 


. 5 

40 

w 

20 

15 

19 

Ankle .... 


. 5 

40 

A" 

20 

17 

34 

Lumbar spine 


. 5 

40 


20 

10 

4 

Teeth (slow film) 


. 5 

40 


20 

18 

13 

.Teeth (fast film) 


. 5 

40 


20 

18 

36 

Chest .... 


. 5 

40 

* 

28 

16 

11 
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The importance of the distance of the shin from the target of the 
tube is well illustrated in the list of number of plates, especially in 
the case of hidney and bladder exposures; here the only change in 
the four factors is in the distance. The difference in distance is 
2 inches, which makes a difference of two in the number of plates. 
This should make one exceedingly cautious when dealing with 
excessively large indmduals whose thickness demands the maximiun 
exposure! 

For one who is not using the army factors and who has inadver- 
tently used the wrong factors in a given ease to obtain the best 
results, and washes to repeat the procedure, it is a simple matter to 
determine the dosage the skin has already received and then decide 
•whether it w^ould be safe to repeat or postpone the operation for a 
time. 

In taking a series of plates or films, overlapping of the areas 
exposed must be considered even though the faetors are correct and 
properly maintained throughout each exposure. 

From the foregoing list of number of plates it is ob'sdous that the 
head, kidney, bladder, pelvis and lumbar spine are the ones that 
require the larger doses to obtain results. If a case of this kind is 
passed on from one roentgen-ray laboratory to another, in a com- 
paratively short time, and standard exposures made in each place, 
a roentgen-ray burn may occur. Roentgenologists, and especially 
tliose w^ho specialize in the branches in wdiich these large doses are 
required to obtain good plates, would appreciate a complete roentgen- 
ray history as well as clinical history of these cases. By a complete 
roentgen-ray history is meant the time the plates ■w’^ere taken, the 
position of the patient, the factors used in making tlie exposures and 
the date of the last examination. With these data the roentgem 
ologist could determine at once how soon it ■v\Duld be safe to proceed 
with his examination, instead of -waiting tlmee or four weeks from 
the date of the last exposure in order to avoid either increasing an 
already produced burn or adding enough more to produce one that 
otherwise would be a safe and sane exposure. 

Erythema appears in from ten to fourteen days, so that at tlie en 
of three -weeks one is safe in concluding, if the skin appears norma , 
that the exposure the patient has had -n'as not sufficient to produce 
an erjq;hema. But the dose may have been of such intensity tha 
by adding the large amoimt necessary'- for the second examination 
may induce an alopecia or erythema by the combined exposiires. 
an erythema or temporary alopecia has occurred during the t iir 
week after the first examination it Avould seem ad-visable to wai a 
least six weeks from the date of the last exposure. + « 

From a medicolegal standpoint it -vimuW seem assured -tha i 
defendant w'ould be in a much better position to defend hunse i 
he knew^ his factors and the valuation of the same in determining 
cause of roentgen-ray burns. 
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The army factors with an interrupterless machine and a Coolidge 
radiator type tube whose maximum working factors are 5-inch gap 
and 30 ma., would mean a change from 40 ma. to 30 ma. and a pro- 
portionate increase in the time of the exposure. For example, the 
factors given for an A. P; Head are 5-inch gap, 40 .ma. at 20-inch 
distance, with 12 seconds time. To compensate for the one-quarter 
decrease in milliameter, the time given in army formula (12 seconds), 
would equal three-quarters; one-fourth would be 4 seconds and four- 
fourths 16 seconds, or the time necessary to produce the same effect- 
on the plate. 

The principle involved in the adaptation of the above-mentioned 
radiator tube to the army formula may be illustrated by Prof. 
J. S. Shearer’s roentgenographic formula: 

% 

10 1 
40 X 0 X 0 X H ^ _1 
20 X 20 ~ 2 

4 4 ^ 


15 

30 ma X (5 K X time ^ 30 X 0 X 5 X T ^ 15 

(20-inch distance)^ 20 X 20 8 

4i 4 


40 ma. X (5 K Y)- X i minute 
(20-inch distance)^ 


2 


15 

8 



-— minutes 
15 


16 seconds. 


By interposing | mm. aluminum filter, three times the number of 
plates may be made, and with 1 mm. aluminum filter six times the 
number of plates without danger to the patient. This is based on 
the time necessary to produce 1 J skin units of filtered roentgen ray, 
using I and 1 mm. aluminum filter with the army factors and skin 
distance instead of plate distance. From the regular formula 12 
seconds is the time for one plate of an A. P. Head. With a skin dis- 
tance of 12 inches 2:jV plates can be taken -ftdthout' a filter. The 
time necessary to produce 1| filtered skin units, which corresponds 
to f unit unfiltered biologically, using J mm. al. = about 1 minute, 
12 seconds with 1 mm. al. = about 2 minutes. Therefore, 1 minute 
and 12 seconds = 72 seconds ^ 12 seconds = 6 plates, or three times 
the number allowed without | mm. al. filter. 2 minutes = 120 
seconds -i- 12 seconds = 10 plates, or 5 times the number indicated 
ivithout-1 nun. al. filter. 
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COMPARATIVE STUDIES OP THE TOXICITY OF ARSPHENAMINE 
AND NEOARSPHENAMINE. 

By Jay F. Schamberg, M.D., John A. IColmer, M.D., 

AND 

George W. Raiziss, Ph.D. 

(From the Dermatological Research Laboratories of Philadelphia.) 


The growing popularity of neoarsplienamine in tlie treatment of 
syphilis, due largely to the greater ease of its administration as 
compared with arsphenamine, inasmuch as the solutions do not 
require neutralization with alkali, and may be injected with a s^uinge 
in concentrated form, renders advisable a clear conception of the 
relative toxicity and therapeutic activity of tliese compounds. 
The purpose of this investigation was a comparative study of the 
toxicity of arsphenamine and neoarsphenamine prepared by various 
laboratories; comparative studies of tlie therapeutic actmty of 
arsphenamine and neoarsphenamine based upon their influence 
upon experimental trjqjanosomiasis in rats, is given separately.^ 
Numerous reports in literature by Castelli,- Hata and Hirano,^ 
Hoke and Rihl,* Hoppe and Sclireiber,® Iversten,® Kochmann,’' 
Marschalko and Verzpr^m,® Pearce and Brown® and Willcox and 
Webster^® indicate that the highest tolerated doses of j salvarsan 
'for rabbits varies from 60 to 204 mg. per kilo, the general average 
being 80 to 100 mg. In a previous study reported by us“ rabbits 


' Schamberg, J. F., Kolmer, J. A., and Raijiss, G. W. : A Comparative Study 
of the Trypanocidal Activity of Arsphenamine and Neoarsphenamine, An. Jotra. 
Med. Sc. . ' 

2 Ueber Neosalvarsan. Bestimmung der Toxizitat und der heilenden Wirkung 
bei experimentellen Spiro ohiitenkrankheiten, Ztschr.'f. Chemotherapio, orig., 1912- 
1913, i, 321-352. 

’ Quoted by Roth; Saikin-Gaku-Zasshi, 1916, No. 244, p. 321. _ 

* Experimentelle Untersuchungen uber die Beeinflussung des Kreislaufos und 
der Atmung durch das Salvarsan, Ztschr. f. Exper. Bath. u. Therap., 1911, ix, 332- 


339. 

® Ueber die Behandlung der Syphilis und metasyphilitischen Eikrankungen nu 

dem neuen Ehrlich-Hataschen Arsenpraparat, Verhandl. deutsch. Kong. f. inncro 
Med., 1910, xxvii, 243-253. ... 

® Ueber vergleichende Tierexperimente mit Salvarsan und Neosalvarsan, Central . 

f. Bakt., orig., 1912, Ixv, 369-381. _ , -rr , i nn 

’ Die Toxizitiit des Salvarsans bei intraVenoser Einverleibung nacli Versuc i 
an Hund und Kaninchen, MOnchen. med. Wchnschr., 1912, lix, 18-19. 

s Histologische und experimentelle Untersuchungen ueber den Salvarsantoo, 
Deutsch. med. Wchnschr., 1912, xxxviii, 1222-1225. 

» The Toxicity of Salvarsan and Neosalvarsan, Jour. Pharmacol, and Jaxpe . 


Therap., 1917, ix, 354-355. 

“ The Toxicology of Salvarsan, British Med. Jour., 1916, i, 473-478. 

Schamberg, J. F., Kolmer, J. A., and Raiziss, G. W.: , 

Clinical Studies of the Toxicity of Dioxydiaminoarsenobenzoldichlorhydrato, joa . 

Cutan, Dis., June, 1917. 
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were foimd to tolerate from 60 to 80 mg. of arsenobenzol per kilo 
of body weight over a period of several weeks; rats tolerated much 
larger amounts, ranging from 70 to 100 mg. per kilo. Roth^® has 
reported that in experiments conducted in the Hygienic Laboratory 
rabbits were found to tolerate the various salvarsan preparations 
in intravenous doses of from 60 to 100 mg. per kilo of body weight 
for at least two weeks, although certain samples killed in doses of 
60 mg. He has also corroborated our findings indicating that rats 
were more tolerant, amounts ranging from 60 to 135 mg. per kilo 
being tolerated for two weeks’ period, the results depending some- 
what upon whether the drugs were given in 1 or 2 per cent, solutions. 

Neosalvarsan has been found much less toxic thpn salvarsan, the 
reports of Castelli,^^ Kersten,^^ Marschalko,^® Pearce and Brown,^® 
Spiethoff^^ and Roth,^® indicating that the tolerated dose for rabbits 
by intravenous injection is from 150 to 300 mg.^per kilo of body 
weight. 

Practical Value of Toxicity Tests. Insofar as toxicity tests with 
the lower animals and especially the white rats are concerned, it 
may be stated here that their value is limited to the detection of 
what may be called the “lethal toxicity” of arsphenamine and neo- 
arsphenamine; they do not exhibit the transient untoward effects 
observed in persons receiving intravenous injections of arsphe- 
namine and neoarsphenamine and designated as the “nitritoid 
crisis” or “asphenamine reaction.” The cause or causes of these re- 
actions cannot be definitely stated at the present time ; our own studies 
(2 and 3) have indicated that several factors may be implicated, in- 
cluding faulty technic in the preparation of solutions, individual sus- 
ceptibility and finally the presence of an unidentified toxic substance 
designated as “X” in some lots of arsphenamine and neoarsphe- 
namine. Animal tests, especially in the smaller animals, fail to 
detect these causes of transient reactions following the adminis- 
tration of arsphenamine and neoarsphenamine; compounds of 
both classes, although acceptable on the basis of “lethal toxicity 
tests”, may still produce reactions when administered to persons. 
However, animal tests for “lethal toxicity” conducted by adminis- 
tering increasing amounts of drug by a uniform method, are of 
value as a means of establishing a criterion of piuity and freedom 
from certain injurious substances and may be accepted for deter- 
mining the relative lethal toxichy of arsphenamine and neoars- 
phenamine per gram of body weight. 

“ An Experimental Investigation of the Toxicity of Certain Organic Arsenic 
Compounds, BuU. No. 113, Hygienic Laboratory, July, 1918, pp. 7-39. 

J’ Loc. cit. M Loc. cit. 

Ueber Neosalvarsan, Deutsch. med. Wchnschr., 1932, xxxviii, 1585-1587. 

Loc. cit. 

Experimentelle und klinische Untersuchungen mit Salvarsan-Serumlosungcn. 
Med. Klinik, 1914, x, 584-586. 

Loc. cit. 
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The Technic of Toxicity Tests. As is now well known, many 
factors may modify the results of toxicity tests and especially nidi 
arsphenamine administered intravenously, sudi as the degree of 
concentration of solution, the amount of alkali in the form of sodium 
hydroxid employed for neutralization and the rate of injection; for 
comparative tests tlie technic must be uniform and the Hygienic 
Laboratory has standardized the metliods which may be briefly 
described in tins place, inasmuch as the results of the studies 
employing rats as tire test animals, reported in tliis paper, were 
conducted according to these methods as follows; 

(a) 'Arsphenamine Toxicity Tests. Healtliy white rats weighing 
for the most partbetv'een 100 and 150 gm. are employed; pregnant 
ammals are excluded. All animals are kept under obseiw^ation for 
at least ten to fourteen days before being used in tliese tests. Each 
animal is weighed prior to injection and the dose administered 
per body weight. All animals are fed late in the afternoon of tlie 
pre\dous day in order tliat tlie weights may be taken and the 
injections made after a period of about eighteen hours’ fasting, to 
render the dosage per body weight more accurate. 

A 2 per cent, solution of the disodium salt of arsphenamine is 
prepared by weighing out 0,5 gm. of powder and dissolving in 20,5 
c.c, of warm, sterile, freslily distilled water; after complete solution 
has occmred, 4.5 c.c. of normal sodium hydroxide is added to 
convert tlie solution of acid base into a slightly alkaline solution 
of the disodium salt. Each solution is now filtered through sterile 
paper into a sterile vial ana administered at once. 

The injections are given in a saphenous vein exposed by a small 
incision; the gravity method is used for making the injections, 
employing the special apparatus designed by one of us (IColmer), 
after tlie apparatus used by Dr. Lake in the Hygienic Labor- 
atory. This apparatus is composed of a 2 c.c. burette dhdded 
into 0.01 c.c. (A) and fitted vndi a two-way cock at tlie upper end 
(jS) for filling by means of suction by vacuum (C) and a water- 
tight cock at the lower end (D) for stopping the injection. The 
opening at (E) admits air to die pipette during the injection when 
the cock at (B) is turned after filling tlie pipette with solution, 
to cut off the vacuum. A long glass nozzle (E) is attached to the 
burette fitted wdth a short piece of best grade rubber tubing ((?) 
carrying a wdndow near the end, and a needle of No. 26 to No. 22 
gauge (//). 

Before injecting tliis solution the needle and rubber tubing are 
sterilized by boiling and the burette cleansed by copious flushing 
by means of the vacuum suction with sterile -water followed by the 
solution to be injected, the neater and solution of arsphenamine 
collecting in the bottle (I) interposed betw^een the vacuum and tJie 
burette. When solutions are changed the apparatus is cleansea 
betsv'een each in the same manner. 
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After the animal is bound upon the operating board the skin 
of the anterior surface of the thigh is cleansed with alcohol and a 



small incision made over the vein, which is rendered prominent 
by pressure made in tlie inguinal region by an assistant. The vein 
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is grasped with fine forceps, due care being taken not to produce 
pain bv grasping tlie ner^^e alongside of the vein, the needle is 
inserted and the cock (D) gradually opened to regulate the 
while the time in seconds is called off by an assistant, until the 
dose to be given previously marked off by the rider (J) fastened to 

the burette, is injected. _ , » 

With this apparatus it is possible to m]ect a given amount ot 

solution very accurately and at a given rate of flow set doAvn by the 
Hygienic Laboratory at 0.5 c.c. per sixty seconds; ^e amount ot 
solution to be injected is calculated according to , 

given per 100 gm. of weight and the rate of injection ran be nice j 
ffg^hted by ieans of the stop cock at ( D) and t.med a stop 
clock. The apparatus is to be recommended for the intrayei 
iniection of rats, guinea-pigs and rabbits, when a defimte rate of 
flow is required in the conduct of toxicity tests with arsphenamine, 

tuberculin and various otiier drugs 

In conducting the toxicity tests the weight and sex of each 

is recorded, as likewise the dose of drug per 

weight, tlie amount of 2 per cent, solution carrjnng . . 

the actual time in seconds required for making the i ] 

SSs are kept under ob^ervatipn for two weeks,^^^^^^ ■ 

tlie official test is concluded at the expiration of tort>-eight n ^ 

following injection. The Hygienic "S^er U ' 

tion of at least six rats vntli a dose of 0.100 f 
of body weight; at least foiu of these animals (/5 per cen 

survive for two days. _ » ,i tnxicitv of 

(6) NeoarsiJhenamine Toxiady i csts. _ g^cept 

neoarsphenamine are conducted m exactly solutions 

that the doses per kilogram of weight aan larger, 4 p 

in sterile distiUed water are injected of the 

tion to prevent bleeding, masmuch as the coagulation 

blood is lowered. _ i n R trm in 20 c.c. cold 

In preparing the solutions we dissoh e • S ’ , paper; 

sterile, distilled water and Alter the sof^tio The 

the animals are kept under t of animals receiving 

Hygienic Laboratory requires that 75 jier cent 

0.200 gm. per kilogram shall survive for a ^ subcutaneous 

Additional tests have been conduc e 5 „benamine and 
- injections of mice and rats with conducting these toxi- 

neoarsphenamine, this bmng the me niade under the skin 

city tests in Germany. These produced by these com- 

of the back. Ovnng to the great ^occasionally 

pounds and particularly and clear cut as 

produced and the results were birthermore the intravenous 

those following intravenous injec ion , ’ arsphenamine 

route is preferable by reason of the fact that bom 
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and neoarsphenamine are commonly administered by this route in 
the human subject. 

Scope of Investigation. In conducting this investigation ars- 
phenamine and neoarsphenamine from six different laboratories 
designated by the numerals 1, 2, 3, 4, 5 and 6, were tested. Increas- 
ing amounts of these compounds were administered to rats by 
intravenous and subcutaneous injection, and to mice by subcuta- 
neous injection. In each experiment the technic was identical in 
order to elicit the differences in toxicity of arsphenamine and neo- 
arsphenamine due to the solutions of the drugs themselves. 

Results. The results of toxicity tests conducted by intravenous 
injection of rats with arsphenamine and neoarsphenamine are 
shown in Tables I, II and III; Table I is a record of the results 
observed and Tables II and III summarize the results of these 
tests by stating the largest amounts of arsphenamine and neo- 
arsphenamine tolerated over a period of seven days. 


TABLE I.— TOXICITY OF ARSPHENAMINE AND NEOARSPHENAMINE 
BY INTRAVENOUS INJECTION IN RATS. 


No. 

1 

1 

Wt., 

gms. 

Sex. 

i 

Compound. 

Dose 

per 

kilo. 

Amount 

injected 

c.c. 

Time of 
injection 
seconds. 

R( 

At 

once. 

!SultS 

in da 

2 

ys. 

3 

1 

125 1 

M.* 


0.08 ! 

0.50 

60 

-t 

— 


— 

2 

120 1 

M. 


0.08 ’ 

0.48 

57 


— 

— 

— 

3 

95 

F. 


0.09 

0.43 

52 



_ 

— 

4 

100 

F. 


0.09 

0.45 

54 


— 




5 

80 

M. 

Arsphenamine 

0.10 

0.40 

48 


— 

— 

— 

6 

75 

M. 

(Lab. No. 2) 

0.10 

0.38 

45 

— 

— 

— 

— 

7 

85 

M. 


0.11 

0.46 

55 

— 

D. 



8 

95 

M. 


0.11 

0.52 

02 

— 


_ 

— 

9 

85 

M. 


0.12 

0.51 

01 

— 

D. 



10 

80 

M. 


0.12 

0.48 

57 

' — 

- 


- 

11 

115 

M. 


0.20 

0.58 

09 



_ 

_ 

__ 

12 

135 

M. 


0.20 

0.68 

82 

— 




— 

13 

125 

M. 


0.22 

0.69 

83 









14 

90 

M. 


0.22 

0.50 

57 

_ 







IS 

105 

M. 

Neoarsphenamine 

0.25 

0.66 

79 

— 






16 

125 

M. 

(Lab. No. 2) 

0.25 

0.78 

94 

— 







17 

85 

M. 


0.28 

0.60 

72 









18 

140 

M. 


0.28 

0.98 

118 







— 

19 

115 

M. 


0.30 

0.86 

103 

— 





— 

20 

75 

M. 


0.30 

0.56 

67 

— 

D. 




* M., male; F., female. f Lived; D., died. 


Tables IV and V represent the results observed with subcutaneous 
injections of solutions of arsphenamine and neoarsphenamine given 
to rats and mice; a summary of the results of tests of this kind is 
presented in Table VI. 




TABLE II.— TOXICITY OP ARSPHENAMINE BY INTRAVENOUS 
INJECTION IN RATS, 



Highest dose per kilogram of weight tolerated tor 
seven days. 


Compound. 

■rA 

U 

o 

H 

U 

o 

C. 

K 

W 

fO 

& 

c. 

X 

u 

o 

p. 

X 

w 

tS 

fe’ 

& 

w 

c 

CJ 

& 

Exper. 8. 

Average. 

Lab. No. 1 . . . . 

1 0-11 
more j 
than 

0.10 I 
more 

1 than 


1 

i 

! 

i 


0.100 

Lab. No. 2 . . , . 


ira 


finiii 

khiii 

imrii 

ISliiSI 

0.10 

0.105 + 

Lab. No. 3 . . . . 

0.12 

more 

than 


0.10 

I 

• • 


I 

i . • 

0.106 

Lab. No, 4 , . , . 

0.13 


0.10 

EBa 





0.105 + 

Lab. No. 5 . . . . 

0.11 


mm 






O.IIO 

Lab. No. G , . , . 

0.10 


•• 

• • 





— 



TABLE IV.—TOXICITY OP ARSPHENAMINE AND NEOARSPHEN- 
AMINE BY SUBCUTANEOUS INJECTION IN RATS. 
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TABLE V.— TOXICITY OF ARSPHENAMINE AND NEOARSPHENAMINE 
BY SUBCUTANEOUS, INJECTION IN MICE. 


No. 

Wt„ 

: eras. 

1 Compound. 

Dose 
per Idlo. 
gms. 

Amount 
of solu- 
tion 

injected, 

c.c. 

Results in days. 

At 

1 once. 

B 


1 

3 

4 

1 

5 

1 

6 

B 

1 ■ 

22 


0.533 

0.5 

— 

D. 




■ 



2 

20 


0.533 

0.5 


D. 




■ 



3 

21 


0.400 

0.5 


— 

1 — 

— 

— 

H 

— 

D. 

4 

19 


0.400 

0.5 

— 

D. 







5 

19 

Arsphenamine 

0.200 

0.5 

— 

— 

— 

' — 

— 

— 

— 

— 

G 

23 

(Lab. No. 2) 

0.200 

0.5 

— 

— 

— 

— 

— 

1- 

1 — 

— 

7 

22 


0.133 

0.5 

— ; 

— 

— 

— 

— 

D 

1- 

— 

8 

22 


0.133 

0.5 

— 1 

— 

— 

— 

— 

H 

D 

— 

9 

17 


0.066 

0.5 

— 

— 1 

— 

— 

— 

H 

H 

— 

10 

18 


0.066 

0.5 

— 

_ 1 


— 

— 

B 

B 

— 

11 

22 


0.533 

0.5 

_ 

1 

D. 







12 

18 


0.533 


— ; 

D. 







13 

13 


0.400 


— 


— 

— 

— 

— 

— 

— 

14 

23 


0.400 




— 


— 



_ 

— 

— 

15 

22 1 

eoarsphenamine 

0.200 


_ 

— 

— 

— 

_ 

— 

— 

- 

16 

17 

(Lab. No. 2) 

0.200 


— 

— 


— 

— 

— 

— 

■ — 

17 

18 1 


0.133 


— 

— 

— 

— 

— 

— 

— 

, “ 

18 

16 


0.133 

■B 

— 

— 

— 

— I 

— 

— 

— 

— 

19 

22 


0.066 

0.5 

— , 

— 

— i 

— 

— ; 


— 

“ 

20 

1 

18 


0.066 


— 

— 

— 1 

1 

— 1 

— 

— 



TABLE VI.— TOXICITY OF ARSPHENAMINE AND NEOARSPHENAMINE 
BY SUBCUTANEOUS INJECTION IN MICE AND RATS. 


Compound. 

Animal. 

Highest dose per kilogram tolerated for seven days. 

.'Vverage. 

Exper. 1. 

Exper. 2. 

Exper. 3. 

Exper, 4. 

Exper. 5. 

Exper. 6. 

Exper. 7. 

Arsphenamine 

Mouse 


IB 

WKM 

m 

0.07 

WPPI 

iHilrii] 

SSI 


Neoarsphenamine 

Mouse 


IB 

BE 9 

HI 

0.33 


IIKII 

0.286 


Rat 



Be 9 

Ml 

0.20 


SK ! " 

0.342 

Neoarsphenamine 

Rat 



mmm 

H 






A general summary of the results of this investigation is given in 
Table VII showing the highest, lowest and average dose of arsphen- 
amine and neoarsphenamine per kilogram of body weight tolerated 
by mice and rats by subcutaneous and intravenous injection. 


TABLE VII.— SUMMARY SHOWING COMPARATIVE TOXICITY OF 
ARSPHENAMINE AND NEOARSPHENAMINE. 


Compound. 

Animal. 

Route of 
injection. 

Tolerated doses per kilo 
in seven days. 

Average. 

Highest. 

Lowest. 

Arsphenamine 

Mouse 

Subcutaneous 



0.143 

Neoarsphenamine 

Mouse 

Subcutaneous 



0.286 

Arsphenamine . . ' . 

Rat 

Subcutaneous 



0.342 

Neoarsphenamine 

Rat 

Subcutaneous 

^BEl^l 

0.13 

0.177 

Arsphenamine .. 

Eat 

Intravenous 

0.12 



Neoarsphenamine 

Rat 

Intravenous 


0.18 

0.254 
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Summary. These results may be summarized as follows; 

1. Arsphenamine when injected intravenously in rats in the form 
of 2 per cent, solutions of the disodium salt in water after the method 
described, is generally borne in an amount averaging 0.105 gm. per 
Idlogram of body weight corresponding to 7.35 gm. for a person 
weighing seventy kilograms or about one hundred and fifty poimds 
and representing an amotmt twelve times greater than the maxi- 
mum dose (0.6 gm.) given at one time to an adult in die treatment 
of syphihs. The products of the different laboratories chosen at 
random for this study, wmre closely similar in toxicity; the range 
of tolerance over a period of seven days was from 0.090 to 0.120 gm. 
per Idlogram of weight. Some lots of arsphenamine are tolerated 
by rats in larger amounts ranging to 0.150 gm. and even higher per 
kilogram of w^eight, but the average highest tolerated dose with 
arsphenamine dispensed at the time these studies were made 
appeared to be betv’^een 0.100 and 0.110 gm. per Idlo. As previously 
stated, the Hygienic Laboratory requires tliat arsphenamine be 
borne by rats for two days in 0.100 gm. per kilogram of weight, and 
this appears to be a sufficiently high standard of purity. 

2. Neoarsphenamine when injected intravenously into rats in 
a 4 per cent, solution in water is borne for seven days in doses vary- 
ing from 0.180 to 0.300 gm. or more per Idlogram of body weight; 
the average tolerance is about 0.254 gm. per Idlogram of body weight 
which is equivalent to about 17.5 gm. for a person weighing seventy 
kilograms and about nineteen times more than the maximum 
dose (0,9 gm.) given in one injection in the treatment of syphilis. 
The Hygienic Laboratory requires that neoarsphenamine pass 
animal tests at 0.200 gm. per kilo of body weight over a period of 
seven days. Inasmuch as the toxicity of different lots of the com- 
pound varies considerably ovdr.g to the intricate chemical processes 
of manufacture, this would appear to be a fair index of purity for 
these compounds. 

3. By intravenous injections in rats, neoarsphenamine is there- 
fore about 2.4 times less toxic than arsphenamine: 


Average tolerated dose of neoarsphenamine, 0.254 gm. per kilo _ g ^ 
Average tolerated dose of arsphenamine, 0.105 gm. per kilo 

Taking 0.6 gm. arsphenamine and 0.9 gm. neoarsphenamine as 
the dose administered to adult persons in tire treatment of syphilis, 
this dose of arsphenamine represents an amount twelve times less 
than the highest average tolerated dose for the rat and of neo- 
arsphenamine nineteen times less than the highest average dose. 
If the results of these toxicity tests on rats can be apphed to persons 
it is therefore evident that doses of neoarsphenamine greater than 
0.9 gram may be given and yet remain vdthin the same range of 
safety as the 0.6 gm. dose of arsphenamine. 
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4. Curiously arsphenamine is borne in larger doses than neo- 
arsphenamine when injected into rats subcutaneously. Arsphen- 
amine was tolerated in doses ranging from 0.200 to 0.533 gm. per 
kilogram of body weight with an average of 0.342 gm.; neoars- 
phenamine was tolerated in doses varying from 0.133 to 0.200 gm. 
per kilogram of weight with an average of but 0.177 gm. 

5. AVhen injected subcutaneously in mice arsphenamine was 
tolerated in amounts ranging from 0.070 to 0.200 gm. per kilogram 
of body weight averaging 0.143 gm.; neoarsphenamine was toler- 
ated in doses ranging from 0.200 to 0.400 gm. averaging 0.286 gm. 
Castelli^” found that while mice tolerated 0.143 gm. salvarsan and 
0.250 gm. neosalvarsan when injected intravenously, the degree 
of tolerance was reversed when the compounds were injected sub- 
cutaneously, the tolerated doses being 0.250 gm, salvarsan and but 
0.085 gm. neosalvarsan per kilogram of weight. Our results with a 
few experiments employing mice did not confirm these findings 
although with rats we found a reversal in tolerance similar to the 
results observed by him with mice. 

6. Castelli also tested the toxicity of salvarsan and neosalvarsan 
for the hen, pigeon and rabbit, a summary of his results being given 
in Table VIII; many of our tests for the toxicity of arsphenamine 
made several years ago were conducted by injecting rabbits intra- 
venously with a piston syringe, the total amoxmt of fluid injected 
being 10 c.c,, and given at a rapid rate into the ear vein. With this 
technic we found the toxicity of arsphenamine at this time for 
rabbits to be in the neighborhood of 0.080 gm. per kilogram of body 
weight indicating that the smaller animal (such as the rat) toler- 
ates these arsenical compounds proportionate to weight better 
than the larger animal (rabbit). It is of interest to note that 
Castelli’s results are similar, inasmuch as mice tolerated larger 
doses per kilogram of weight than rabbits. 


TABLE VIII.— THE TOXICITY OF SALVARSAN AND NEOSALVARSAN 

AFTER CASTELLI. 


Animal. 


Mouse . 
Hen 

Pigeon . 
Rabbit . 


Route of 
administration. 

Dosis tolerata per kilogram. 

Salvarsan. 

Neosalvarsan. 

Intravenous 

0.143 

0.250 

Subcutaneous 

0.250 

0.085 

Intravenous 

0.080 

0.060 

Intramuscular 

0.250 

0.010 

Intravenous 

0.080 

0.120 

Intramuscular 

0.090 

0.040 

Intravenous 

0.100 

0.200 

Subcutaneous 

0.150 

0.100 


Conclusions. 1. Toxicity tests of arsphenamine and neo- 
arsphenamine among the lower animals possess definite practical 


Loo cit. 
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•value as a means of establishing standards of purity for these com- 
pounds. 

2.. These toxicity tests are best conducted by injecting solutions 
of the drugs intravenously inasmueh as this is the usual method of 
administration in the treatment of sj^philis and the results are 
sharper tlian observed n-ith subcutaneous injections. 

3. Animal tests show “lethal toxicity” only, that is, the duration 
of life after the administration of given amounts per gram of body 
weight; they do not give rise to the transient untoward effects of 
arsphenamine and neoarsphenamine ascribed to faults of technic 
in the preparation and injection of the solutions and the presence 
of an imidentified toxic substance designated as “X,” which we 
believe may be present in the compounds themselves and produce 
the “nitritoid crisis.” 

4. The highest tolerated doses of arsphenamine and neoars- 
phenamine administered by intravenous injection to healthy rats 
are about 0.105 and 0.254 gm. per kilogram of body weight respec- 
tively; neoarsphenamine is therefore about 2.4 times less toxic 
than arsphenamine. Calculated upon the basis of seventy kilo- 
grams as the body w^eight of an average person, the highest tolerated 
dose of arsphenamine may be placed at 7.35 gm. and of neoars- 
phenamine at 17.5 gm., providing the tissues of persons are approxi- 
mately of the same susceptibility; comparative tests among rabbits, 
rats and mice in which the same amoimts of drugs were given per 
gram of body weight indicate, however, that the larger and heavier 
animals are more susceptible and very probably human subjects 
cannot tolerate these substances in doses proportionate to body 
weight as established in animals. 

5. By subcutaneous injection in mice neoarsphenamine was 
found to be half as toxic as arsphenamine but when administered 
subcutaneously to rats, neoarsphenamine was found twice as toxic 
as arsphenamine. 

6. Insofar as the toxicity of arsphenamine and neoarsphenamine, 
may be determined by intravenous injection of solutions in rats, 
the single dose of arsphenamine commonly administered (0.^ gm.) 
may be said to be about twelve times less than the highest tolerated 
dose and the highest single dose of neoarsphenamine commonly 
injected (0.9 gm.) is about nineteen times less; from the standpoint 
of margin of safety larger amounts of neoarsphenarnine may be 
given and maintain the same ratio between dosis therapezitwa and 
dosis iolerata, as apparently exists with arsphenamine. 
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A BRIEF EXPERIENCE WITH APPENDICOSTOMY AND CECOS- 
TOMY FOR INTESTINAL STASIS IN EPILEPSY 
AND NEURASTHENIA.! 

By Feanklin W. White, M.D., 

INSTRUCTOR IN MEDICINE, HARVARD UNIVERSITY; VISITING PHYSICIAN, BOSTON CITY 

HOSPITAL, BOSTON, MASS. 

I BAYE had an opportunity in the last year or two to observe a 
small group of patients — two with neurasthenic symptoms and two 
with epilepsy — ^v'ho had a considerable degree of intestinal stasis 
and in whom appendicostomy or cecostomy was done with subse- 
quent washing out of the large intestine for a period of six to twenty- 
six months. The operation was done on the tlieory that delay in 
the passage of the contents of the colon and possible absorption of 
toxic material was responsible for some or all of these symptoms, 
and tliat the patient would be relieved by keeping the bowel well 
cleaned out. 

The patients had all had a long, thorough course of medical 
treatment under the best conditions; some of them had stayed for a 
year or more at one of our best sanitariums, with little or no improve- 
ment of symptoms, and the operation was only done as a last resort. 
They were all patients seen in consultation and had been consider- 
ably encouraged by other physicians, who had seen them, to have the 
operation performed. Personally I did not have much enthusiasm 
for the method, but I was placed in a fortunate position to be able 
to follow the cases and to observe the results of the operation and 
subsequent treatment. 

The literature of the subject is rather scanty and confusing. We 
are very likely to find immediate good results reported and the late 
results not given. Naturally the late results are chiefly interesting. 

These cases, though few in number, are reported largely to stimu- 
late discussion and bring out the experience of other men at this 
meeting. It seems worth while to have the facts in these cases even 
if the results are not brilliant. 

Symptoms and Signs. The two epileptic cases gave a tjq>ical 
history of epileptic attacks of long duration, namely, fourteen 
years. The other tvm cases had pronounced chronic neurasthenic 
symptoms, headaches, insomnia, attacks of indigestion, anorexia, 
loss of weight, poor circulation, fatigue, mental apathy, bad taste 
in the mouth, abdominal gas, occasional tenderness, some staining 
of the skin, etc. They were all habitually constipated and had a 
palpable “juicy” cecum, and a roentgen-ray examination showed 
considerable delay in the passage of barium and food material 

* Read at the Twenty-second Annual Meeting of the American Gastro-entero- 
logical Association, Atlantic City, June 10, 1919. ; 
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. tlirough the large intestine, so that at the end of t^'o days there 
was still a good-sized residue throughout the colon. 'AH were slow 
in emptying the right side of the colon. We realize that intestinal 
stasis IS not a perfectly definite diagnosis; that the normal bowel 
schedule varies a good deal; that individuals may be in apparent 
perfect health and have very different rates of emptying the colon. 
We also know there is a good deal of normal variation in the same 
patient at different times. These patients, however, emptied the 
large intestine habitually at a much slower rate than the average 
normal person. 

Selection of Cases. It is a difficult matter to select proper cases 
of this type for operation when we are dealing with neurasthenic 
or neuromental or epileptic patients who are also constipated. We 
have a good deal of difficulty in deciding wdiich condition is primary 
— in short, whether they are constipated, because they are weak, 
neurotic and unstable and have low, intestinal tone, due to fatigue, 
worry and distress; or whether the reverse is true, namely, that they 
have neuromental symptoms because they are constipated and are 
being more or less poisoned by intestinal absorption; or whether 
possibly we have a vicious circle Avliich it is wise to break at what- 
ever point we can. 

We must emphasize once more that a long, thorough medical 
treatment under the best conditions should precede any thought 
of surgical methods. This medical treatment will include rest cure, 
psychotherapy, exercises, diet, the use of oil, agar and suitable drugs. 

Since it is difficult to pick out the neurasthenic or epileptic whom 
we feel sure that intestinal surgery will help, "we must, of course, 
condemn the indiscriminate use of surgery in such cases. The cause 
of epilepsy in particular is very complex. Many of the factors which 
are believed to cause epilepsy are not peculiar to it. We commonly 
find every one of the lesions which are associated with epilepsy in 
other people without epileptic symptoms, and while abnormal con- 
ditions of the bowel are probably important in causing attacks in 
gQj^0 epileptics we have no evidence that this is true of all epileptics. 
The roentgen ray often shows changes in the intestinal tract in epilep- 
tics like those found frequently in non-epileptic. We find intestinal 
stasis, ptosis, etc., but we must remember that while all epileptics are 
constipated very few constipated people have epilepsy. 

Many methods of relieving epilepsy have been used at various 
times in the world’s history and later discarded as useless. Is this 
another? 

Other things being equal, the greater the delay in emptying the 
colon the more suitable these cases are for surgery, but colon stasis 
is far from being the only factor to consider. The operation of 
cecostomy or appendicostomy is probably justified in carefiilly 
selected cases, but it is largely experimental at present, and I believe 
this should be explained to the patient. 
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Operation. We shall not discuss at length the kind of operation 
best suited to such patients. We know that only a fraction of 1 
per cent, of cases of intestinal stasis are obstructive or organic, the 
rank and file are functional, atonic and ptotic, and, therefore, 
appendicostomy or cecostomy was chosen for these patients in prefer- 
ence to colectomy, because they are much simpler operations and 
more suited to the simpler type of non-obstructive case. They are 
free from the objections of the short-circuiting operations and are 
far less serious than a right colectomy. 

There are some purely local after-effects of this type of operation 
which may be important in neurotic and sensitive persons. There is 
often a disagreeable amount of fatigue and disability in a nervous 
woman from any operation whatever, which may last for weeks or 
months. In addition any colostomy may be disagreeable, there may 
be some local irritation, a little pus discharge about the wound, 
slight odors, some local pain at first so they cannot walk about, all 
of which are disagreeable to a sensitive woman. The after-effect 
must be good enough to overcome all these features. 

Results. The actual results of the operation and subsequent 
lavage are difficult to judge in this class of patients; the firm belief 
of the patient that something definite is being done to help him 
has a marked effect, which is purely psycliic, and we must also 
remember that a remission of epileptic attacks may follow any 
surgical operation of whatever sort. 

. The immediate effects of the operation were not important in 
most of the cases and the convalescence was reasonably prompt and 
easy. In one nevuasthenic patient the immediate effects were try- 
ing. For several months after the operation she was very nervous 
and tired, and there was considerable local irritation from the wound 
which prevented walking about. 

The late results have been as follows : Both neurasthenic patients 
considered the operation a real help; in one a definite improvement 
in symptoms, such as headache, dulness and fatigue, occmred; 
intestinal gas, formerly very troublesome, almost disappeared; 
sleep improved; attacks of depression disappeared. In the other 
neurasthenic case, while the operation was very simple and easy 
and convalescence rapid, the end-result was not satisfactory. The 
patient had many nervous and mental symptoms and could not be 
said to be really improved at all in spite of the fact that the irriga- 
tion was very simple and easy and thorough, and in this patient 
the mental condition was for a time precarious. After ten months 
the patient complained much of discomfort in the neighborhood of 
the opening and also from the dressings, so the appendix was removed 
and the abdomen closed. Her mental condition has continued to 
improve slowly under careful sanitarium treatment. 

The results in the epileptic cases were as follows: In the first 
patient (Case III), who has also chronic nephritis and who had 
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been baving attacks tlixee or four times a year, tlie attacks entirely 
stopped for a period of eight months after the operation. Since tlrat 
time tliey have occurred again in a slightly milder form than before 
and rather more frequently than before; the two attacks in the last 
six months have been very mild. (See diagram.) 



The other epileptic patient, a more serious case, in whom the 
attacks were frequent and severe before operation, averaging one 
to two a month, had no attacks for two months after operation then 
the attacks continued just as often as before, though some were not 
as severe. 

There have been no marked changes in physical signs in any of 
these cases, except that one patient gained 15 poimds. Two patients 
were recently examined to see if the action of the colon had become 
more prompt and satisfactory than before operation. We tried to 
judge of tliis by a roentgen-ray examination, and it was found that, 
when examined at the end of thirty-six hours, the food and barium 
had made better progress through the intestine than before the 
operation, and that the right side of the colon was much better 
emptied out. Both patients, however, were somewhat behind the 
average normal schedule for emptying the colon. Of course, the 
daily irrigation was omitted at the time these barium tests of 
motility were made. We have considered the shape of the bowel 
of little importance compared with its function. We agree witli 
Cannon that “Handsome is as handsome does.” 

I am left with somewhat mixed feelings at the end of these observa- 
tions. All the patients feel they have been helped and are glad 
that the operation was performed. One neurastlienic case is defin- 
itely better now than before. This is not true of the other, neuras- 
thenic case. 

The results in the epileptic cases were rather striking for a time, 
but we find the patijsnts at the end of one to one and a half years 
in a condition wliich is much like tliat before operation. In looking 
over the literature and talking with various men it seems that we 
may expect an occasional brilliant result in such cases, perhaps one 
in ten, depending on the selection of patients; that toxemia will be, 
removed; that changes in intestinal bacteriology will occur and 
the intestinal muscles and mucous membrane and, secretion will be- 
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improved. On the other hand in many or most such cases we shall 
get little or no result. In epilepsy we do not change the neurological 
make-up of the patient, we simply remove a contributing cause not 
a primary one. 

In Gant’s" series of about 200 cases of appendicostomy or cecos- 
tomy, chiefly for colon infections, only 2 cases of epilepsy were 
treated. They were relieved, but attacks recurred in two to six 
months. Brewster,® at the Massachusetts General Hospital, in a 
series of tv^elve similar cases of epilepsy and colon stasis, using a 
bigger operation, right colectomy, reports that while the general 
condition of most of the cases improved, and they were largely 
relieved of their constipation, there was slight if any change in the 
epileptic attacks. I have not found one considerable series of cases 
in the literatme in which imiform benefit has been reported by a 
reliable man. In talking with those in charge of the well-known 
colonies for epileptics in Massachusetts and New York I do not 
find much enthusiasm for this kind of treatment. Their few epilep- 
tics, with appendicostomy and daily lavage, have not received any 
more benefit than might be expected from the use of ordinary 
irrigations at regular intervals. 

It is difiicult to decide when to close the opening; in two of oiH 
cases it was closed in six and ten months respeetively, because of 
local discomfort and because nothing seemed likely to be gained by 
keeping it open and continuing the irrigations longer. In the two 
other cases it remains open (January, 1920) nineteen and twenty- 
seven months after operation. It is, of course, possible to test the 
probable effect of closing the opening at any time by simply stopping 
the irrigations for a period and watching the result. 

Since following tliis small group of cases I have seen several 
patients with definite epilepsy assoeiated with definite atonic delay 
in the colon and have hesitated to advise any operation on the 
colon. I have, also, several neuropathic persons under observation 
at present with marked degrees of non-obstruetive intestinal stasis, 
and even after long and only partially successful medical treatment 
I have hesitated to advise even the simple operations which we have 
been considering. 

Conclusions. In summing up we may say that all our patients 
were glad that the operation was done; one neurasthenic patient 
was definitely and permanently improved and one was not. In 
both epileptic cases the immediate results were fair or good (two 
to eight months without attacks). The late results were unsatis- 
factory. I have hesitated to advise operation in later similar cases 
in both groups. 

Constipation is so . frequent in neurasthenics and epileptics -that 


2 Diarrheal inflammatory and Parasitic Intestinal Diseases, Philadelpliia, 1915. 
’ Ann, Surg., 1918, Iviii, 203. 
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we are tempted by the theory that their symptoms are due to intes- 
tinal stasis and toxemia. On the other hand it is too much to expect 
that we can change the character of these patients by operation and 
lavage without help on their part. We may remove a contributing 
cause, but not a primary one. 

We shall always have difficulty in selecting patients for such 
operations, because we shall often be in doubt, which condition is 
primary, the stasis or the nervous condition, and we usually advise 
operation to break into a vicious circle and to remove a contributing 
cause. 

The question of when to close the colotomy is also difficult to 
decide. 

We feel quite doubtful about extending smgical treatment to any 
non-obstructive colon stasis case (unless we have stasis of one 
hundred hours or more). If we do, the operation must not be risk}’’ 
and must give relief without troublesome complications. Such 
operations are largely experimental at present. 

Case I. — hliss M. A. D., aged thirty-one years. Diagnosis: 
nemasthenia, abdominal ptosis and marked colon stasis without 
obstruction. 

Mother neuropathic; one brother chronic alcoholism. 

Pulmonary tuberculosis at sixteen, which was arrested; average 
health; active; athletic xmtil seven years ago, since then anorexia; 
epigas^ic' distress or pain; occasional vomiting; frequent regurgita- 
tion of food; chronic constipation; headache; fatigue; insomnia; 
irritability and depression. 

Physical Examination, Long; thin; nothing abnormal in heart 
or limgs; gastric secretion variable; marked abdominal atony and 
ptosis. Stomach reached four inches below the naval. The colon 
entirely below the navel. Stomach and small intestine emptying 
normally. Seventy-six-hour uniform colon stasis without obstruc- 
tion found on several examinations. Feces no important changes. 

Much sanitarium treatment for years: diet, rest, exercise, 
abdominal massage, oil, agar, with little improvement. 

Appendicostomy, February^, 1918. Dr. D. F. Jones, of Boston, 
Rapid recovery from operation; irrigation of colon twice a day at 
&st, later once a day for ten months; no important changes in 
nervous or digestive symptoms; mental condition precarious; some- 
what stronger physically; steady gain in weight of fifteen pounds. 
Patient is glad the operation was done. At die end of ten inonths 
considerable discomfort near the opening, so that the appendix was 
removed and the abdomen closed. Her mental condition has con- 
tinued to improve slightly under sanitarimn treatment (one and one- 
half years after operation, under Dr. F. X. Dercum, Phfiadelphia). 

Case II.— Miss E. L., aged thirty years. Diagnosis: neuras- 
thenia, ptosis, eolon stasis, atonic type. Father and mother and 
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t:^A^o brothers and two sisters well; one sister had chronic headache; 
one brother mental. 

Athletic, very active, repeated tonsillitis, tonsillectomy at age 
of fourteen. Eight years fatigue, depression, insomnia, intestinal 
indigestion, constipation, distress, gas. Chronic appendix and 
uterine fibroid removed five years ago. No improvement of the 
digestive symptoms. Best weight, 130 pounds; loss to 110 pounds, 
gained again to 120 before operation. 

Physical 'Examination. Small, muscular, sallow, pigmented skin; 
gastric secretion, low normal. Feces, nothing abnormal. Stomach, 
slight ptosis (two inches); marked ptosis in right half of colon; 
redundant hepatic flexure, moderate adhesions at tip of cecum; 
no ileal stasis; marked forty-eight-hoiu stasis in colon, not obstruc- 
tive; tip of cecum remains filled after emptying ascending and trans- 
verse colon. 

Much sanitarium treatment, rest, diet, exercise, abdominal 
massage, oil, agar, enemata. Recent gain of 10 pounds in weight, 
little change in nervous or digestive symptoms. 

Jime, 1918, cecostomy. Dr. G. W. W. Brewster, Boston. Lavage 
daily for five months, then every day or two, and one year later 
every second day; had stool only with irrigation; was very tired and 
nervous for several months after operation; also had local irritation 
in wound, so that she could not walk about very much for four or 
five months. Patient thinks the operation was worth while and has 
been glad to suffer the discomfort of it for the sake of what improve- 
ment has followed. Sleep is good. There is less fatigue, with no 
depression. The head is clearer, which the patient considers “a 
great improvement.” The patient is not strong but enjoys life and 
works quite steadily part of each day. No fiuther gain in weight. 
Roentgen-ray examination of the bowel a year after operation shows 
the right half of the colon well filled twenty-four hours after a barium 
meal. This is quite well cleared out by irrigation. Position and 
mobility of right colon the same. (Cecostomy still open nineteen 
months after operation, January, 1920.) 

Case III. — ^Mr. W. B. P., aged fifty-two years; draftsman. 
Diagnosis: epilepsy; chronic nephritis, with hypertension; colon 
stasis. Was referred to me by Dr. W. G. Morgan, of Washington,- 
after operation one and a half years ago. I have followed him for 
sixteen montlis. 

Family history good; two healthy children; athletic; always con- 
stipated; had piles. Epileptic attacks usually noctiunal, began 
fourteen years ago at the age of thirty-seven; had two or three a 
year; strong; good sleep; no headache, treated by low proteid diet 
and bromides for years. 

Well-developed and nourished; good color; blood-pressure: 
systolic, 155 to 210; diastolic, 105 to 125; pulse, 82; three or four 
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premature beats per minute; moderate enlargement of heart; 
sj^stolic murmur over the vdiole precordia; sulphonephthalein test 
of the kidney 55 per cent, in two hoiu-s. Urine, 1600 c.c.; specific 
gravity, 1009; albumin one-eighth to one-fourth per cent.; no sugar; 
scanty sediment; few hyalin and granular casts and renal cells. 

^ Roentgm-ray examination showed that stomach and small intes- 
tine emptied normally, marked ptosis and spasm of the colon result- 
ing in forty-eight-hour marked cecal stasis; no adhesions. 

Appendicostomy, October, 1917. Daily lavage of colon; stopped 
work for one year; attacks (see chart); formerly tluee a year; stopped 
entirely for eight months. In the following year there were nine, 
all mild, and in the last six months two attacks, both very mild. 
Feels well except for attacks. Bowels move normally with irrigation. 
Several recent roentgen-ray examinations of the bowel, nineteen 
months after operation (omitting irrigation), showed that the right 
half of the colon empties in twenty-four to thirty-six horns and the 
barium is scattered through the left half of the colon or is all in the 
rectum. Tins residue is almost entirely removed by subsequent 
irrigation. Slight gain in weight; blood-pressure remains the same; 
has worked steadily for fifteen months as draftsman. (Appendicos- 
tomy still open twenty-seven months after operation, January, 
1920.) 

Case IV. — ^Rlrs. B. S., aged twenty-six years; married one year. 
Diagnosis: epilepsy, ptosis; colon stasis. 

Father and mother well; three sisters nervous; tivo brothers and 
one sister well. For twelve years had constipation; daily laxatives; 
epigastric distress and gas; occasional headache; for nine years had 
epilepsy, usually nocturnal, one or two attacks a month; slight 
mental depression; memory poor; bromides for a year; weight six 
years ago 124 pounds, now 110 pounds. 

Poorly developed and nourished; neurotic; slightly stupid; 

/ irregular teeth; tonsils slightly enlarged; heart and lungs normal; 
cecum palpable and slightly tender; gurgles on palpation; stomach 
contents after test brealcfast nothing abnormal; urine normal. 
Roentgen-ray examination showed marked ptosis of the stomach 
(five inches); colon entirely below the crest of the ileum; stomach 
and small intestine emptied in approximately normal time; colon 
well filled tluoughout up to fifty hoius. 

Appendicostomy, September, 1918. Daily lavage for six months; 
attacks stopped for two months, then were just as frequent as before; 
some were milder; general condition improved somewhat; less de- 
pression and nervous symptoms; gain of five pounds; appendicostomy 
was allowed to close after six months. 
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NEUROBLASTOMA SYMPATHICUM: REPORT OF ONE CASE.^ 
By P. C. Gunby, M.D., 

EQ CHESTER, MINN, 


Since the publication, in 1910, of Wright's^ article on neuro- 
blastoma, the recognition of tumors of sympathetic nerve-cell 
origin has been more frequent, and several additional cases have 
been described. The case herein reported is an example of this 
type of tumor in which clinical diagnosis was confirmed by post- 
mortem examination. 

Case 257376, a boy, aged thirteen years, came to the Mayo Clinic 
January 1, 1919, for the relief of failing vision, weakness and “small 
lumps” in the scalp. One other child in the family had “multiple 
necroses of the skull.” The mother had had four miscarriages. 
The patient had had croup at four and pertussis at six; his tonsils 
and adenoids had been removed four years before. He was in the 
eighth grade at school. Six months before examination the parents 
had noticed small lumps in his scalp, pallor and loss of strength. 
The local physician examined the eye-grounds and reported choked 
disks; he prescribed potassium iodide in small doses. Loss of 
strength and vision had been progressive and the tumors in the 
scalp had doubled in size. For a month there had been intervals 
of pain in the knees and hips. There had been scarcely any head- 
ache and no vomiting. Sphincter control had always been normal. 
He had never suffered hemorrhage from the mucous surfaces nor 
any skin rashes, and there was no history of gastro-intestinal or 
genito-urinary disturbance. 

The examination revealed a well-developed boy, moderately 
emaciated, whose skin was very pale, with a slight greenish tint. 
The entire forehead and vertex were nodular, with tumors vary- 
ing in diameter from 2 cm. to 6 cm. Some of the nodules 
were rather soft, others quite hard. They were not movable and 
apparently were attached to the cranial bones. The site of the 
anterior fontanelle was sunken and the .cranial sutures generally 
were separated. The superficial veins of the scalp were greatly 
dilated. Moderate bilateral exophthalmos was present in almost 
equal degree. The cervical glands on both sides were only slightly 
enlarged, but were very hard. Tenderness was extreme on firm 
pressure over the sternum and along the course of the ribs. A 
smooth liver edge was palpable on deep inspiration and a smooth 
mass was also felt in the left hypochondrium; this mass, which 
descended on inspiration, was suggestive of the spleen, although a 

* Presented for publication, March 24, 1920. 

2 Neurocytoma or neuroblastoma, a kind of tumor not generally recognized. 
Jour. Exper. Med., 1916, xii, 556-56i. 
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notched border was not distinct. Careful palpation of the left 
flank several times by different examiners gave no suggestion of a 
retroperitoneal mass. The right testicle was undescended. 

The breath sounds were clear over both lungs. The lieart-rate . 
was rapid, and the pulmonic second sound was accentuated rather 
markedly. The rhythm was regular, but there was a blowing 
systolic murmur at the base of the heart, not transmitted. 

Ophthalmological examination revealed bilateral choked disk of 
two diopters. A detailed neurological examination jdelded negative 
results. 

The urine contained nothing significant; Bence-Jones’s protein 
was absent. The hemoglobin (Dare) was 30 per cent.; the ery- 
throcytes were 1,580,000 and the leulcocji;es 6200; the differential 
blood count was normal and the blood-Wassermann reaction on 
both the patient and the father were negative. 



Fig. 1. — Roentgenologic appearance of metastatic tumor in the skull bones. 

In the roentgenogram of the skull there was evidence of a diffuse 
porosity suggesting the osteoclastic type of bone-malignancj'’ 
(Fig. 1). Papules and some scarring about the body- were noted. 
In view of this and the roentgenological finding, the familial history 
of miscarriages, some suggestive scarring about the uvula and 
fauces, and slight roughening of the tibife, Dr. Stokes considered 
the possibility of hereditary syphilis. Because of the tumor in the 
left hypochondrium, the anemia, the cranial tiunors, the exoph- 
thalmos and the roentgen-ray findings I had suggested a diagnosis 
of neuroblastoma sympathicum, probably primary in the left 
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adrenal. This condition, however, is too rare for positive diag- 
nostic conviction, and antiluetic therapy was instituted. 

For four days after the patient was admitted to the clinic the 
temperature ranged from 100° to 102° F., but then returned to 
normal, and remained so. The pulse-rate varied from 90 to 150. 
At intervals there was much pain in the knees and in the back. 
The child’s condition remained essentially the same for two months; 
he then died. 

The postmortem examination was conducted by Dr. W. W. 
Bissell, and the following pertinent lesions were named in the 
anatomic diagnosis; 

“Large malignant hypernephroma (?); of the left adrenal; mul- 
tiple extensive hypernephroma (?) metastases to the bones of the 
skull, the sternum, vertebrae, ribs and to the lateral lumbar and 
retro-aortic Ijnnph nodes; very extensive tumor rarefaction and 
softening of the skull bones; very extensive tumor pressure mold- 
ing of the brain; very marked bulging (pressure exophthalmos) 
of both eyes; marked bilateral disseminated hj’^postatic broncho- 
pneumonia; moderate catarrhal tracheobronchitis; marked hyper- 
plasia and hyperemia of the spleen; slight hyperplasia of the 
tracheobronchial lymph nodes.” 

Abstracts from the protocol are as follows: 

“This is the body of a very well-developed, but very poorly 
nourished young white boy, apparently in the neighborhood of 
fourteen years of age. There are numerous nodules in the tissue 
of the scalp which, to the feel, are attached to the bone and vary 
in size from less than 1 cm. to 5 or 6 cm. in diameter. It is note- 
worthy that the head is considerablj' enlarged, being broadened in 
the temporal diameter. The root of the nose is greatly broadened. 
The distance between the pupils has the appearance of having been 
widened. There is no squint, but the eyes are protruding. In 
either upper lid, but more particularly in the left, there is a black- 
and-blue discoloration, as if this exophthalmos were, so to speak, 
‘acute.’ 

“In placing the body on the table perfectly straight, it is dis- 
tinctly observed that the left flank is slightly more rounded than 
the right, the fulness being more marked just below the costal arch. 
No distinct mass, however, can be felt in the left flank. The skin 
of the body generally is quite pale. There is a very slight edema 
in the subcutaneous tissues about the ankles. The sternal end 
of the right clavicle is quite prominent and the skin over this 
particular area is somewhat tighter than the skin elsewhere on 
the body, for example, over the ribs. 

“On opening the body through a midline, ventral incision, a 
considerably enlarged spleen presents beneath the costal arch; 
to the feel this is the spleen of hyperplasia. A larger mass beneath 
the spleen and pancreas fills the left upper abdominal quadrant. 
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It is fist-sized, of irregular shape and nodular, and is attached to 
or in close relation with the upper pole of the left kidney. This 
tumor mass is entirely retroperitoneal. It is a tumor of the left 
adrenal gland, and in no sense involves the kidney. Some of the 
nodules on its surface, particularly those of light pink color, are 
quite firm, while others of deep red color are slightly fluctuant. 
On surfaces made by sectioning the light salmon-pink nodules are 
of the consistency of brain tissue, while the deep red ones are 
gelatinous, easily destroyed by pressure and ooze blood freely. 
This tumor has originated from the left adrenal gland. It is 
directly continuous with it, and only a very small remnant of 
adrenal cortex remains intact, a small ear of the upper pole. 

“The retroperitoneal and lateral lumbar lymph nodes are the 
seat of a neoplastic infiltration; an infiltration with tumor sub- 
stance of the consistency and color of the adrenal tumor. In the 
lumbodorsal vertebral column there is a veiy extensive involve- 
ment of the bodies of the vertebrje together with their arches; an 
involvement entirely similar to that noted below in the skull. 

“Just over the sternal end of the left clavicle, where the skin is 
somewhat tight, there is a small lymph node which is the seat of 
tumor metastasis. The ribs and sternum are the seat of many 
very early hemorrhagic tumor metastases, most of which have 
not yet broken through the medullary portion of the bone. 

“The nodules in the scalp are tense, some of them slightly fluct- 
uant; others more markedly so. On reflecting the^ scalp these 
nodules are found to be beneath the pericranium. Tlrey are very 
firmly attached to it, and it is with great difficulty'that the scalp 
tissues are reflected without more or less destruction of these 
iiodules. These tmnors take origin in the medullary portion of 
the bone; the outer table of bone is honey-combed in such a way 
that nmnerous little prickles of bony material project from the 
skull. The larger tmnor masses are formed from a conglomeration 
of many small nodules (Fig. 2). The entire calvarium is very 
flexible in any direction of pressure. On viewing it from the inside, 
many variable sized tumor masses, covered by dura, bulge inward 
toward the brain (Fig. 3). These are deep chocolate to light 
yellow in color. On opening some of these thicker tumor masses 
in the temporal regions they present areas of deep red hemorrhage; 
in other places the appearance suggests that of bra.in tissue, yellow 
to salmon-pink in color. In four places these extradural tumors 
have perforated the dma, but have remained slightly encapsulated, 
not involving the leptomeninges. The largest of the tumor masses 
from the inner surface of the skull measures 5 cm. by 4 cm. by 

2.5 cm. ^ • 

“ Wherever the tumor has bulged into the cranial cavity there is 
a corresponding facet or depression in the brain itself. The brain 
is molded into an irregular, lobated organ (Fig. 4). In the right 
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temporoparietal region appears the largest molding, a cup measur- 
ing 4 cm. in diameter and 2 cm. in depth. In the base of the 



Fig. 2. — Outer surface of the calvarium. 



Fig. 3. — Inner surface of the calvarium. 
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skull there are ozily a few of these metastases, the largest arising, 
in the right anterior fossa and bulging into the right orbit rather 
than into the cranial cavit3^ 



Fig. 4. — ^The superior aspect of the brain; marked pressure molding apparent. 


Fig. 5.' — Metastatic tumor in a lymph node. X WO. 

“There are no tnetastases to be found in any of the parenchy- 
matous organs — thej^ are confined to the osseous and lymphatic 
tissues.” 
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In microscopic specimens of the adrenal tumor proper, as well 
as in those taken from blocks of the metastatic nodules (Fig. 5), 
none of the characteristics of hj^^ernephroma were found. Areas 



Fig. 6. — Great variation in the size and form of tumor cells; rosette in 
the center of the field, X 500. 


of recent hemorrhage occurred throughout. The tumor cells were 
arranged indiscriminately, rather closely packed in some places 



Fig. 7. — Two primitive ganglia in the field. Many tumor giant cells with one 
foreign body giant cell near the top of the field. 


with very little conneetive-tissue stroma. In other areas a con- 
siderable amount of young fibrous tissue Avidely separated the 
aggregates of tumor cells. The tumor cells varied in size (Fig. 6), 
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the nuclei of the greater number approximated the size of a 
small Ijmiphocyte; the predominant shape was oval. The chroma- 
tin was evenly spread through the nucleus and stained rather 
deeply. In the larger cell forms, which in places were twice the 
size of a small Ijonphocyte, the nuclear outline was very irregular; 
the chromatin in discrete granules and a well-marked nucleolus 
were present. These larger forms did not stain so deeply as the 
smaller ones. Rosette formation was present, but not uniformly 
throughout the tissue (Fig. 7). In a few places were bundles of 
very fine fibrils in association with clumps of tumor cells, presenting 
the appearance of primitive sjonpathetic glanglia (Fig. 6). There 
were many true tumor giairt cells, with an occasional foreign body 
giant cell (Fig. 6); mitotic figures were nmnerous. A piece of 
tissue removed from the left adrenal contained a bit of normal 
cortex; the medulla, however, was entirely replaced by tmnor 
tissue. 

With these observations a diagnosis of neuroblastoma sjmipathi- 
cum was established. Grossly the striking similarity of this tissue 
to that of hj’pernephroma might lead to a mistaken gross diagnosis 
were it not for the extraordinary metastases to bone, particularly 
to bones of the skull.® 


INFLUENZA IN THE TUBERCULOUS. 

By Maurice Fishberg, M.D., 

AND 

Ernst P. Boas, M.D. 

NEW YORK, 

During tlie recent pandemic of influenza we have been struck 
by several paradoxical phenomena in the etiology and clinical coinse 
of tuberculosis of the lung. There is ample and reliable evidence 
tlrat nearly everyone living in a modern city has been infected with 
tubercle bacilli at some period of his life, usually before he has 
reached adolescence. It appears that tliis infection is effective in 
producing pathological changes in the lung and pleura, but tliat 
these morbid changes remain latent in tire vast majority of cases. 
Attempts to explain tlie reason w'hy in some persons tubercle bacilli 
produce disease and perhaps death, while in otliers tliey remain 
■within tlie body merely as harmless invaders, have suggested the 
importance of a “predisposition” which varies witli the indhldual. 
Among tlie factors which reduce tlie resisting powers or enhance 

= Dr. J. H. Wright, of the Harvard Medical School, also examined specimens from 
the tumor and verified the diagnosis. % 
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predisposition, influenza or tlie microorganism responsible for it 
has been considered as one of the most effective. Similarly the 
undulating course of clxronic pulmonary tuberculosis has been 
explained as due mainly to mixed infections, especially to strepto- 
cocci and to the Pfeiffer bacillus, which often are found in abundance 
in the sputum of tuberculous patients. It has been claimed that 
patients who are so fortunate as to escape superinfection with the 
secondary invaders do well, while those who are thus infected run 
a more or less stormy course, ending Anally in death. 

' In a previous communication on this subject^ it was shown that 
during the epidemic of 1918-19 influenza could be exonerated 
from the charge of playing an important role in the etiology of 
tuberculosis and in affecting its clinical course. Nowhere has there 
been observed an increase in the morbidity and mortality from 
tuberculosis soon after the subsidence of the epidemic. Clinical 
obser\’'ation revealed the astonishing fact that tuberculous patients 
stood tlie acute epidemic disease quite well; it appeared that the 
proportion of fatal cases was not greater but apparently even 
smaller than among the non-tuberculous. This fact has so far been 
confirmed by most writers on this subject, who have based their 
assertions on observations of large numbers of cases. Thus F. H. 
Gerwiener^ had similar experiences in a Hungarian military sana- 
torium of 2400 beds. The epidemic was raging in the city and in 
the suburban villages, and no precautions were taken to keep the 
plague out of the institution or to isolate the patients. Yet very 
few cases occurred among the tuberculous patients in tlie sanatorium. 
It is, however, noteworthy that among tlie healthy personnel of 
the sanatorium, the physicians, nurses, orderlies, numerous and 
severe cases of influenza were observed. Similarly, Bochalli® ob- 
served that tuberculosis created a certain degree of immunity 
against influenza, and that, when tuberculous patients are affected, 
the prognosis is much better than in non-tuberculous individuals. 
Wurtzen,^ comparing the morbidity and mortality from influenzal 
pneumonia among tuberculous patients with that in previously 
healthy individuals, found that the chances of contracting pneu- 
monia are about the same in both groups. However, while 36 per 
cent, of previously healthy soldiers succumbed to influenzal pneu- 
monia, 83 per cent, of those who were tuberculous died; In France, 
Weil reports from the services of Leon Bernard and Rist, at the 
Laennec Hospital, that two wards filled -with 50 civil tuberculous 
patients were completely spared dm-ing the influenza epidemic; 
that in four wards witlr 105 military patients only 3 cases of in- 


^ Fishberg, M.; Influenza and Tuberculosis, Am. Rev. Tuberc., 1919, iii, 532. 

^ Die pandemische Grippe in ihren Beziehungen und Folgeerscheinungcn zur Lun- 
gentuberlnilose, Beit. z. Klin. d. Tuberkulose, 1919, xlii, 33. 

“ Mlinchen. med. Wchnscb., 1919, Ixvi, No. 12. 

* Ugeskr. f. Laeger, 1919, Ixxxi, 673. 
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fluenza occurred; and in tlie female wards, with 50 beds, only 9 cases 
of influenza appeared.^ In the Boucicant Hospital influenza invaded 
every ward except the tuberculosis ward.® In two sanatoriums 
Albert Bezanyon and Guniard observed only 8 cases, or 1.7 per cent., 
among 448 tuberculous patients, in contrast to 32 cases, or 28 per 
cent., among the 120 healthy employees. Similar observations 
have been made by Debre and Jaquet.^ 

Available evidence thus shows that the tuberculous are no more 
predisposed to infection witli the vims of influenza than are the 
non-tuberculous; indeed, it would seem that when infected they 
stand the disease better than others. This is not in agreement 
vith certain theoretical obsenmtions which have accumulated in 
the study of the phenomena of immunitjL Influenza, like any other 
infectious disease, should predispose the body to tuberculous infec- 
tion or favor the extension of existing tuberculous processes; latent 
disease should be reactivated and active .disease should be stirred 
•up to acute or subacute progression. Anergj% in the sense given 
to it by von Pirquet, is characteristic of most of the infectious 
diseases. This holds true in tlie case of vaccine %drus, which pro- 
duces over 90 per cent, of allergic reactions in normal indmduals, 
and shows anergj^ in from 50 to 90 per cent, of persons suffering from 
measles, scarlet fever and the like. 

Anergic reactions have been found in patients suffering from 
influenza by many who have studied the subject. Bloomfield and 
Mateer,® observing that patients with influenza have a low leuko- 
cyte count, investigated whether any of the reactive processes were 
in abeyance. They found that the tuberculin skin test proved nega- 
tive in all cases during the febrile stage. This was true in both 
mild and severe cases. Diudng convalescence reactivity returned in 
89.4 per cent, of the cases, which corresponds to tlie incidence in a 
group of normal individuals of the same age. The return to maxi- 
mum reactmty, as shown by successive tests, was gradual in most 
instances. In two patients a positive cutaneous reaction was not 
obtained during the period of obsenmtion even after tlie temperatiue 
had been normal for from six to eight days. Similar observations 
have been reported in Europe. Debr5® found that 72 per cent, of 
patients suffering from influenza and its complications failed to 
give allergic reactiop after inoculation vdth vaccine virus. I^ere- 
boullet found that in the vast majority of persons who have recently 
passed through an attack of influenza tlie cutaneous tuberculin 
reaction was negative or feeble.^® Berliner^^ reports 19 per cent. 

‘ "Weil: Contribution d I’etude de la grippe ohez les tuberculeus pulmonaires, 
*rii6^0 d© Pflris IdlQ 

® Britcaire: Le reveil de la tuberculose par la grippe, Th6se de Paris, 1918-1919. 

^ Grippe et Tuberculose, Paris Mddical, 1920, x, 24. 

* Johns Hopkins Bull., 1919. sx.x, 238. 

® L’anergie dans la grippe. Soc. de biologie, October 26, 1918. 

Lereboullet: Paris Mddical, 1918, viii, 389. 

** Deutsoh., med. Wchnschr., 1919, No. 9. 
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positive tuberculin reactions in individuals suffering from influenza 
as against 85 per cent, in normal people. Scliifferi" noted the same 
phenomenon in children. 

It is because of these studies that the observations reported 
below are of significance. During the epidemic of influenza of 1918 
the patients in the tuberculosis pavilion of the Montefiore Hospital 
suffered but little from the acute complicating disease, which ran 
a mild course, as a rule; only a few contracted bronchopneumonia 
and but two died. In private practice similar observations were 
made. Others, however, report that influenzal pneumonia, when 
attacking tuberculous patients, is more likely to prove fatal than in 
previously healthy individuals. Thus in papers recently published 
by Permin,^^ Bricaire^^ and others it is shown that influenza is 
lilmly to stir into activity donnant tuberculous foci and to prove 
fatal when attacking phthisical patients. We have observed some 
differences both in the clinical course and in the mortality of in- 
fluenza in tuberculous patients betis'^een the epidemic that occurred 
in the first two months of this year and the one of 1918. During 
the former epidemic the incidence of influenzal pneumonia was 
rather low while this year it was high. Coincident with the high 
morbidity rate of pneumonia the relative number of fatal cases has 
increased. Whether this is to be explained by the hypothesis that 
tliere are several strains of influenza virus, as has been suggested 
by some authors,^® is a subject worthy of study. However, die fact 
that influenza is accompanied by energy, coupled with the leuko- 
penia usually observed in this disease, would lead us to expect that 
in most cases the effect on the existing tuberculous process would 
prove disastrous. It is ivith a view of determining tliis point that 
the details of the epidemic in our hospital are herewith reported. 

During the recent influenza epidemic the disease appeared in 
the tuberculosis division of the Montefiore Hospital. The tuber- 
culosis pavilion has two stories divided into four ward units (I and H 
on the ground floor, HI and IV on the second floor), accommodating 
altogether 136 patients. Each unit consists of a ward of 14 beds 
and 10 rooms each containing 2 beds. A study of the epidemiology 
of the outbreak reveals no very clear avenue of extension. The 
first case occurred in a nurse on Ward IV on January 10, 1920. 
On January 14 a patient orderly on Ward II became ill. He pre- 
sumably was not exposed to infection from the nurse on Ward IV. 
On January 16, 1 case occurred on Ward H, 1 on Ward I and 2 on 
Ward IV. During the next six days there was a rapid spread of 
cases on Wards III and IV, 13 patients being stricken, while only 
1 patient on Ward II became ill. At the same time three more nurses 
on Ward IV contracted the disease. From January 23 to February 

“ Monatssohrilt f. Kinderheilk., 1918, xv, 189. 

” Ugeskr. f. Laeger, 1918, Ixxx, 1739. » Loc. cit. 

Stallybrass. C. O.: The Periodicity of Influenza, Lancet, 1920, i, 372. 

VOL. 160, NO. 2. — ^AUGUST, 1920. 8 
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14 only 9 new cases appeared, occurring singly^ and distributed 
among all of the wards. In a number of instances when one patient 
in a small room became ill, his or her companion in the adjoining bed 
sickened several days later. Four cases occui’red vdthin tliree days 
of one another in tlie ward in Unit IV, a fifth case appearing 
weeks later. The severe and fatal cases all had their onset between 
January 16 and January 24. The preceding and subsequent cases 
were relatively mild. Altogether tiiere were 28 cases among tlie 
patients and 4 among the nurses. From January 10 to February 
14, 1920, the average census of the tuberculosis service was 127 
patients. During tlie same period six nurses were on duty. Thus 
while only 22 per cent, of the patients contracted influenza the 
morbidity among tlie nurses was 66f per cent. 

Apparently the disease was introduced into Ward IV by tlie 
nurse who was first taken ill. It appeared independently in Wards 
I and II. It then spread rapidly and was favored in its extension by 
close contact, such as tliat of two individuals in tlie same room. It 
is notewortliy tliat it did not single out any particular of patient, 
for botli those with active and inactive tuberculosis, botli tlie old 
and the young were infected. 

This year the epidemic exacted a hea^^’■ mortality, 9 of tlie 28 
cases, that is almost a third of them, succumbing. All of tlie 
patients who died had advanced pulmonary lesions, but many of 
those who recovered had quite as extensive tubercular involvement, 
A young girl with a congenital stenosis of tlie pulmonary artery, 
marked cyanosis, and advanced tuberculosis was among the fatal 
cases. The clinical course of the influenza resembled that seen in 
the non-tubercular. Six of the patients ran a mild course. The 
onset was acute, vdth sore-throat, general body pains and sudden 
rise in temperature. In a number of cases tlie day before the striking 
febrile reaction the temperature was about 1 ° higher tlian it had 
been. On physical examination the patient appeared prostrated, 
the pulse was rapid and weak and tlie tliroat red and drJ^ The 
eyes were not injected. No new physical signs appeared, tlie tem- 
perature remained irregularly elevated for from four to five days 
and dropped by crisis or rapid lysis. The attack left tlie patient 
weak, but othenidse did not appear to affect him mudi, save in one 
man, who two weeks after tlie subsidence of the attack still ran an 
irregular fever up to 100.6°, whereas before the onset of the influenza 
his temperature had been practically normal. Neitlier he nor any 
of the other patients showed any extension of their tubercular 
lesions as manifested by physical signs. The follovdng protocol 
illustrates one of tliese mild cases. 

No. 40569. N. B., aged tliirty-two years, male. _ 

Duration of tuberculosis, five years. Lesion: infiltration of bo i 
upper lobes. Sputum showed no tubercle bacilli. Inactive. 
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January 21, 1920. Sore-tliroat; general body pains; marked 
prostration. Temperature, 103°. 

Januarj^ 24. Temperature and s 5 Tnptoms continued until today, 
when the fever dropped by crisis. No new lung signs during the 
febrile period. 

January 28. Patient feels well. Temperature normal. Physical 
signs in chest as before influenza. 

Twenty-two of the cases were complicated with a bronchopneu- 
monia. The onset of the bronchopnemnonia was gradual; very few 
of the patients had a real chill. It was suggested by the persistence 
of fever for more than four days, by increasing prostration and by 
rapid breathing and cyanosis. Not infrequently days elapsed before 
physical signs became manifest. This, of course, is seen in the non- 
tubercular as well, but extensive tubercular infiltration of the lungs 
makes the recognition of new physical signs more difficult. The 
physical signs, when they appeared, were usually at one or both 


Jaauarj, 1930 



Chart I. — Uncomplicated influenza in a case of inactive tuberculosis. 


bases, and consisted of diminished breath sounds, moist rales, 
dulness and only occasionally bronchial breathing. Only a few 
patients had definite signs of upper lobe involvement, but undoubt- 
edly the old tubercular lesion rendered their appreciation impossible 
in many instances. In 4 cases Avithout new lung signs bronclio-. 
pneumonia was diagnosed because of the persistent fever, great 
prostration and dyspnea. 

The course of the pneumonia did not differ from tlie usual one, 
the previous tubercular fever having no influence on the tempera- 
ture curve. This is illustrated by Charts II and III. Bloody 
sputum Avas of frequent occurrence, but other hemorrhages were 
not seen. The duration of the febrile stage of the bronchopneumonia 
varied gi’eatly. One patient died AAnthin two days; the longest 
course was five weeks and ended in recoA^ery. The most frequent 
duration was from one to tAAm weeks. The physical signs often 
persisted for days after the subsidence of tlie fever. The fatal cases 
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showed increasing prostration; dyspnea and cyanosis; rapid, feeble 
pulse; and finally died with pulmonary edema. 

In those patients who recovered, several days elapsed after the 
subsidence of the bronchopneumonia before Ihe typical tuber- 
cular temperature curve, witii its afternoon rise, became manifest. 
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Chart II, — Bronchopneumonia. Temperature curve uninfluenced by previous fever. 

For instance, in one case for three days after tlie bronchopneumonia 
had passed the temperature stayed below 100° nutbout an after- 
noon rise. Then gradually the afternoon elevation appeared, and 
in about ten days after the defervescence of the intercurrent fever 
the original temperature cun^e of the patient was reestablished. 
This was observed a number of times, and is illustrated by Chart HI. 



Chart III. — ^Bronchopneumonia. Slow return of [ever to the pre-iafluenzal type. 

In most cases the course of the tuberculosis was apparently 
uninfluenced by the influenza, except in so far as the general con- 
dition of the patient was impaired. Of course, all of the patients 
who survived a severe bronchopneumonia were very weak and 
shaky for some time and lost weight, but, so far as could be judged 
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from the fever and the physical signs, the tuberculosis had remained 
unaltered. In three cases, however, the temperature curve, which 
had been practically normal, now shows a regular afternoon rise 
to about 101° (Chart IV). In only one of these patients are there 
physical signs indicating extension of the lesion. In this instance 



Chart IV. — Previously a febrile case becomes febrile after influenza. 

persistent crepitant rales have appeared in the right infraclavicular 
fossa, which were never heard before. The following cases are 
typical of those with a fatal termination: 

No. 38263. M. D., female, aged eighteen years. 

Duration of tuberculosis, three years. Extensive bilateral infil- 
tration and cavitation. Tuberculous enteritis. Active case. Sputum 
positive. 

January 26, 1920. Temperature more elevated than usual. 

January 19. Temperature continues; headache; sore-thi’oat; 
prostration. 

January 21. No change in physical signs; sputum blood-streaked. 

January 24. Coughed up much blood. Moist rales at right base 
posteriorly. General condition fairly good. 

January 25. Death at 5.45 a.m. 

No. 02607. S. L., female, aged twenty-three years. 

Duration of tuberculosis, four years. Infiltration and cavitation 
of left lung and right apex. Tuberculosis of left anlde. Moder- 
ately active. Sputum positive. 

January 20, 1920. Severe headache; body aches; temperature, 
102.° 

January 26. Temperature has remained up. Consolidation of 
lower half of right lung. Finger tips cyanotic; dyspnea. Extreme 
retching; vomitus bloody; sputum bloody. 

January 27. Marked cyanosis. Lungs full of bubbling rales. 
Death at 10 a.m. 

In some cases witli severe sjTnptoms of influenza tlie final out- 
come was favorable. The follovang may serve as an illustration: 
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No. 35778. P. B., female, aged twenty years. ' 

Duration of tuberculosis four and a half years. Bilateral infil- 
tration and cavitation. Active. Sputum positive. 

Januarj’^ 16, 1920. Pain in chest; temperature a little elevated. 

January 17. Sore-throat; chills; general aches; temperature; 
102.4°. 

February 1. Temperature has continued at about 103°. Sub- 
crepitant rales at both bases. Great prostration; pulse weak; 
respirations rapid; sputum bloody. Sputum cultine yielded 
influenza bacilli. 

February 5. Temperature has dropped to 99° by lysis. 

February 9. Marked weakness; general condition decidedly worse 
than before influenza. Rales at bases persist. . . 

February 9. Bases of lungs clear; temperature as before in- 
fluenza. No extension of tubercular lesion. Patient is still weak 
and has lost in weight. 

In 5 out of 9 cases in wiiich sputum cultures were made the 
influenza bacillus was recovered. 

SuMiuARY. 1. In an outbreak of influenza in tlie tuberculosis 
pavilion of the Montefiore Hospital during January and February, 
1920, 28 out of 127 patients were affected. The proportion seems 
to be about the same as might be expected among non-tuberculous 
individuals. 

2. The clinical form of tuberculosis and the stage of the disease 
had no influence on the liability of the patients to contract influenza. 

3. Of the 28 patients who contract^ influenza 9 died, which is a 
higher ratio of mortality than is generally observed. Of the 28 
patients witli influenza 22 developed bronchopneumonia, again a 
rate much higher than usually seen. 

4. It seems that the liability to complicating bronchopneumonia 
varies with the epidemic. During the epidemic of 1918 a lesser 
proportion of our patients developed this complication and tlie 
mortality was lower. 

5. The clinical course of the influenza resembled tliat seen in tlie 
non-tuberculous. The liability to develop complicating broncho- 
pneumonia bears no relation to the stage, clinical form or acuteness 
of the tuberculous process in tlie lung and pleura. 

6. In nearly all of the patients who recovered tlie complicating 
disease had no appreciable influence on the tuberculous lung 
lesion so far as could be ascertained by physical exploration of the 
chest or on tlie subsequent course of the disease. 

7. We cannot say that the anergic state brought about by in- 
fluenza has had an influence on the incidence, course and tenniu" 
ation of tliis disease in the tuberculous. 
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A CHEMICAL STUDY OF BLOOD CHANGES FOLLOWING 
ROENTGEN-RAY TREATMENT OF LEUKEMIA. 

By Charles L. IVIartin, M.D., 

AND 

W. Denis, Ph.D., 

BOSTON, MASS. 

With the Assistance of Martha Aldrich, A.B. 

During the twenty years which have elapsed since the intro- 
duction of the roentgen-ray treatment of leukemia, a considerable 
number of investigations have been published dealing with the 
urinary changes produced by splenic radiation.’^ 

As yet, however, practically no data are available regarding the 
chemical changes brought about in the blood by this method of 
treatment. In this paper we have collected the results obtained on 
four patients who w^ere treated by one of us at regular intervals for 
the relief of leukemia. Wliile the series is numerically smaller than 
w'e had hoped to obtain, it has seemed best, in view of circumstances 
which prevent the continuation of the work for an indefinite period, 
to publish the data so far collected. 

In the main the following routine was observed with all the cases 
studied: Roentgen-ray exposures of the spleen were made at stated 
inten^als as described in detail below; just before entering the 
treatment room a w^hite count was made and a sample of blood 
taken for chemical analysis; the determinations of basal metabolism 
were made as often as possible on the morning of the day on which 
treatment w^as given; occasionally it was necessary, however, _ on 
account of press of work in the respiration laboratory, to make this 
observation in the interval between treatments. 

The blood analyses were made by the methods of Folin and 
Wu.2 

The basal metabolism determinations were made in Dr. J. H. 
Means’s laboratorj'^ by Miss Margaret N. Woodwell. We are 
indebted to Dr. Means for the following description of the technic 
used: 

“The patient’s basal oxygen consumption w’^as found wdth the 
Benedict universal respiration apparatus and the basal calories 
calculated for an assumed respiratory quotient of 0.79. The body 
surface was determined by the DuBois height-weight chart and the 
basal metabolism in terms of calories per square meter per hour 
expressed as a percentile deviation from the approximate normal 


1 Knudson, A., and Erdos, T.: Boston Med. and Surg. Jour., 1917, clxx\d, 503. 
- Jour. Biol. Chem., 1919, xxxviii, 81. 
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standard. The standards used were those of tlie Russell Sage 
Institute.”® 

Each case was treated in practically the same manner. The 
shin of the left side of the abdomen, the left flank and the left back 
overljdng the spleen were divided into squares measuring 4^ inches 
on a side. These squares were marked off vdth the aid of red ink 
and a small brush. The term “spleen area” as used on the charts 
refers to one of these squares. At each seance a fixed dose was 
given over 1, 2, 3 or 4 of these areas, depending upon how the patient 
reacted to the first treatment. Penetrating rays were used and the 
dose was as large as could be safely given vdthout producing an 
erythema of the skin. A broad focus Coolidge tube energized by a 
Snook interrupterless transformer w'as placed so that the target 
skin distance measured eight inches, and each area was given 40 
ma. minutes vdtli the tube backing up an 8-inch parallel spark gap; 

mm. of aluminum and one thickness of sole leather were used as 
filters, and each square was surrounded vuth tinfoil shields during 
radiation. It has been noted that a severe reaction may follow 
radiation of tlie entire spleen at one seance, and consequently all 
of the areas used at one time were confined to one-half of the organ. 
As a rule the first treatment was given over the upper half of the 
spleen and the second over the lower half anteriorly, tlie third over 
the upper half and the fourth over the lower half posteriorly, each 
treatment consisting of three or fom areas. About two days elapsed 
between each treatment. After a rest of one or two weeks tlie same 
series was repeated if necessarjL ’ 

The data set down in this paper are taken for the most part from 
work done in the various laboratories of the hospital, and it is not 
our purpose to discuss leukemia from a clinical point of ^dew. 
However, the following brief abstracts of clinical records give tlie 
outstanding sjunptoms and some of the important findings used in 
making the diagnoses in the four cases cited. 

Case I . — Myelogenous leukemia. 

A white-man, aged thirty-three years, entered the Massachusetts 
General Hospital November 10, 1919, complaining of headaches, 
weakness and feverish attacks. He had never been ill except for 
an attack of generalized rheumatism two years before admission 
which had kept him in bed sixteen days vdtli swollen and painful 
joints. 

Eighteen months previous to .entering the hospital he had had 
an acute attack of pain in the left upper quadrant of the abdomen, 
referred to the left shoulder, which had lasted five days. This pain 
was relieved by Ijdng on the left side. At the same time he had 
discovered that his abdomen w’as swollen and had begun to suffer 
from dizziness, edema of the legs and dyspnea. These sjnnptoms 


’ Aub, J. C., and DuBois, E. F.: Arcb. Int. Med., 1917, xbc, S23. 
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had grown gradually worse. During the previous eight months 
he had had severe headaches, accompanied by slight deafness, 
nocturia and nose-bleeds. He had also felt feverish at intervals and 
perspired freely. There had been no diarrhea. 



^■aflaBB■B■aB■Br/fl■aB■i■BaflBBBBaKBrJBBBBB■■ _ 

i::ssss:ss:ss:»BSSis:s:as;sssie:s:ssHK| 

!ssEzsssKHi!e»ss»ss»s:Kn;jassssssssl 

issssEsi:9::s!i3::s:9S3;s&ssi:s:»sBSB»s2:| 

iBBBaBBBBBaBBBBBBBBBBBBaBriBBBBrjBBaBBBlIBBBl 

iBaBflaaBflflaflrjBaBBBBBflBBBrJBBBaaBBBBBBlIBBBl 

|■BSSZ^3■BaBflriBflBB■B■■BBa!4BBBBriBBBaBBBIIBflB| 

KBBflBBBiBBiB'fBiBBiBiBiBMaiBirjBBiBiaBliaiBl 

iHBBBBBBBBBVBBflBBBBBBBKBBBBBaaBBBBBBBlIBBBl 

i:SSSSSSS:3!iS&SSSS:S»ESSS:3'i3S3B:B3X!SBl 

iBBBBaBBaBBBBBBaaBBBJBBflBaBrj!nBBBBBBavaBBBl 

l■BaaBa■aalJB■BBaB■B'JBBBBBBBri!)IBBBBBB■B■BBBl 

iBBBaBBBBBrfBBBflaBBfiBBBBBBBai^BBaBBBBBBBBBBl 

RBflBaaflaBfl«BBaaaarBBBBBaBBr.UBBBBBaBBBBBBBl 

i■aaBBB■BVBB■BBa»'4aa■BflBBBrJ.'iBBBBBBB■aBBBB| 

|■aBBfiaBBri>si■BBaa■iBaaiBi3r.MEBEBiBiai■.iBSB| 

" ■BBBB-KiaBBBBB^^BHBSBBBr/BBBBBBBaBBBiaBBBl 

aiBB«^JaBaBaffi?£BBaBiBBB’i^BBaBBBBBBBf{BaBB■ 

RaaBaBBar/.UBBaBari'diaflBaBBBaAiBBBBBBBBBBfniBBBl 
laBaaBflar/aBBaaBMBaBBBBBBr/^BBBBBBBBBatfJBBBl 

iaBaBaBaCfBBBBBBMaaBBaBBf&lBBBBBBBBaBBlBBBBBl 

»aBSXS:s:HSBaSSE:ESBHB35EBSB3B;HSS:l 

RaaBBaaaBBBBBBtiaaBBBBBBaBaBBBBBBBBBBtBBBBBl 

■aaaBBaaBBBflRBriBBBBBBBrjBBBBBBBBBBaBB'MBBBl 

H=ss*.i::9tf=c=s=z=«:css=3==:*i=3^Esx=s=cscEs==l 

IBBaBariBBBBBBaaaaaBBBBMBBBBBBBBaBBBBaBBBBl 

|aaBBB’aBBBBBBV.BBBBBBBBaBBBBBBBBaBBBBBBBBBl 

IBBBBfBaaBBBBliBaBaBBaBBaBBBBBaBBBBBaBBBaBl 

RaaBariBaBBaBBriBBBaBBBBBlIBBBBBBBBBBBBBBBBBl 

iBBBBrJBaBBBBBaaBBBBBBflB&IBBBBBBBBBaBtaBBBBl 

PBBBP’MBBBBBBflBBBBBBBBBaBBBBBBBBBBBIiaBBBBI 

Mas3g-3aisasssgjs=c3czsasrr3ssgsgs3=a:gs3=sl 

iBBariBBaBBBBriaBaaaBBBBBBISBBBBBBaBBBIlBBBBBl 

Ss3?.SBSS3Sa3aES:SBBSS3»3SaB3SBBSB;s:8BSl 

■BariBBBaaBaJaBBaBaaBBflBrjBBBBBBBaBBBflBBBaBl 

iBB'aBBBBBa'^JBBBBBBaaBBBVaBBBBBBBaBBBiaaBBBBl 

Paaaxaxsa^aaaaasaszasar.’ssaaaaaasaaav'saaascl 

iBriaBBa>S;«iaBaBBaBaBBBB'JaBBBBBBBaBBBakSBBBB| 

RBUaBBSfBBBaBBBBBBaBBBaaaBBBBBBBaBBBBBB^BBl 

iaar^5>gggBBBBBBaaBaBiai!(BBBBBaaaBaBBaaaBBie"i| 



Fig. 1 


TABLE I. — OBSERVATIONS ON BLOOD OF CASE I. 


Date. 

'W'hite 

cells. 

Non-protein 
nitrogen, 
mg. per 100 
c.c. of blood. 

! 

Creatinin, 
mg. per 100 
c.c. of blood. 

Uric acid, 
mg. per 100 

I 0 . 0 . of blood. 

Remarks. 

1919: 

Nov. 10 

752,000 

Ill 


1 

6.6 

Before first treatment. 

Dec. 24 

376,000 


i.5 


[Spleen slightly smaller; 

1920: 

Jan. 16 

326,000 

57.0 



patient feels better. 

Subjective symptoms 

Feb. 20 

65,000 

54.0 


7.6 

much relieved; little 
change in spleen. 
Continued improvement. 

Mar. 26 


43.0 


. « • 

Patient relieved of most 





1 

i 

of his symptoms; color 
much improved; spleen 
now extends about a 
hand’s breadth below 
the costal margin. 
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The patient was a well-developed and well-nourished man. 
There were small follicular patches on the tonsils. No abnormal 
signs were detected in the chest. The liver edge was felt S cm. below 
tlie costal margin. The spleen was resting in the pelvis and its 
inner edge could be palpated in the midline of the abdomen. At 
admission the red blood count was 2,484,000, the hemoglobin 50 per 
cent. (Sahli) and the white blood count 752,000. The differential 
count showed 69 per cent, polymorphonuclear cells, 1.5 per cent, 
lymphocytes, 0.5 per cent, large mononuclear cells and 29 per cent, 
of cells of the myelocytic series. A Wassermann test of the blood, 
was negative. The specific gravity of the urine varied between 
0.014 and 1.027 in seven twenty-fom-hour specimens and die 
slightest possible trace of albumin was found in tliree. Red blood 
cells were found in one specimen and white blood cells in two. 
Amorphous urates were almost constantly present in the urine. 
Blood-pressure, 125/85. • 

Case II . — Myelogenous leukemia. 

A white woman, aged tliirty-six years, entered the Massachusetts 
General Hospital February 4, 1920, complaining of headaches, 
vomiting and weakness. She had always been well until the present 
illness, except for two attacks of tonsillitis occurring nine years 
previous to admission. 

About one year before entering the hospital she noticed a pain in 
her left side, which had been worse on Ijdng down. . A physician 
called in at that time had told her that she had an enlarged spleen. 
One month later she had begun to have occipital and frontal head- 
aches in the morning, relieved by vomiting. These headadies had 
been accompanied by queer noises in the head. The symptoms had 
become much worse, and at admission she suffered from dyspnea on 
exertion, weakness and frequent vomiting. She had had several 
attacks of diarrhea lasting a week at a time, characterized by eight 
or nine bowel movements daily, containing blood and mucus. She 
had lost fourteen pounds in weight dming the past year. 

The patient was a fairly well-developed and well-nourished woman, 
showing general muscular weakness. The heart was not enlarged. 
The pulmonic second sound was louder than the aortic second 
sound and a systolic miumur was heard all over tlie precordia, 
loudest at the base. The heart sounds were regular, rapid and of 
good quality. No thrill was detected. The liver edge was felt 
5 cm. below the costal margin. The mesial edge of the spleen was 
palpable in the midline of the abdomen and the lower pole extended 
dovTi to tlie anterior superior spine of the ilium. There was slight 
edema of the ankles. The eye consultant stated that the outlines of 
tlie nen’’e heads were indistinguishable, that the retinal vessels were 
pale and enlarged and that the retina showed hemorrhages and 
degenerative areas. His diagnosis was “neuroretinitis.” 
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At the time of admission the red count was 2,448,000, the hemo- 
globin 45 per cent. (Sahli) and the w^hite blood count 856,000. The 
differential count showed 35 per cent. poljTnorphonuclear cells. 



Fig. 2 


2 per cent. Ijunphocytes, 2 per cent, eosinophiles, 3 per cent, baso- 
philes, 10 per cent, neutrophilic myelocytes, 11 per cent, basophilic 
myelocytes, 4 per cent, eosinophilic myelocytes and 33 per cent, 
premyelocytes. Three normoblasts w^ere seen in the smear. The 
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red cells showed aniso- and poikiolocytosis and some achromia. 
The platelets were diminished. The WaSseimann test was negative. 
The specific gravity of the urine varied between 1.009 and 1.030 in 
six twenty-four-hour specimens. A trace of albumin was found at 
one .examination, a very slight trace at two arid a slightest possible 
trace at one. The sediments showed occasional white cells, many 
amorphous urates and a rare hyaline cast. Blood-pressure, 120/80. 


TABLE II. — OBSERVATIONS ON BLOOD OF CASE II. 


Date. 

White 

cells. 

1 I 

Non-protein ; 

nitrogen, ; 
mg. per 100 

1 e.c. of blood. 

Creatinin, ' 

tng. per 100 

c.c, of blood.: 

1 

Uric acid, 
mg. per 100 
c.c. of blood. 

Remarks. 

. 

1920: 






Feb. 5 

658,000 

105 

1.26 

4.45 

Before first treatment. 

Feb. 10 

1 

830,000 i 

1 

78 

1 

1.29 

5.20 

No improvement in sub- 
jective symptoms; sev- 
ere diarrhea continues. 

Feb. 17 

. . » 

68 

1 1.20 

4.0 

Feels somewhat better. 

Feb. 23 

462,000 

1 


! # . . 


Gastro-intestinal symp- 
toms have disappeared: 
feels definitely im- 
proved. 

Feb. 24 


56 

1.04 

3.0 

Spleen is much reduced 
in size: patient relieved 

1 of all symptoms. 

Mar. 5 

216,000 ' 

1 

1 

1 i 

53 

1 

1.32 

4.0 


Case III . — Myelogenous leukemia. 

A white man, aged, thirty-three years, entered the Massachusetts 
General Hospital February 19, 1920, complaining of wealcnesss 
dyspnea and afternoon chills. He had contracted gonorrhea, 
eleven years and again four years previously. He had been operated 
on for appendicitis eight years prior to admission. He had had 
attacks of tonsillitis every winter. 

Four months before entering the hospital he had begun to feel 
tired and short of breatli after slight exertion. He also had had 
mild frontal headaches, not relieved by laxatives. Two months 
later he had begun to have chills in the afternoon, followed by 
feverish attacks and severe night-sweats. One month later he had 
called in a physician because he had had a head cold and been told 
that he had an enlarged spleen. He had had no diarrhea, but had 
lost some weight. 

The patient was a well-developed and well-nomished man. No 
abnormal signs w’^ere made out in the chest. The liver edge was not 
palpable and the dulness was within normal limits. The right 
border of the spleen was palpable well over on the right side of the 
abdomen and the lower pole ■v\’'as even with the anterior superior 
spine of the ilium. The red count was 3,284,000, the hemoglobin 
70 per cent. (Talquist) and the smear showed 47 per cent, poly- 
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morplionuclear cells, 6 per cent, eosinophiles, 14 per cent, baso- 
pbiles, 3 per cent, lymphocytes and 30 per cent, of cells of the 
myelocytic series. The white count was 360,000. The Wassermann 
test of the blood was negative. One twenty-four-hour specimen of 
mine had a specific gravity of 1.010 and the test for albumin was 
negative. The sediment contained a rare white blood cell. 



Fig. 3 


TABLE ni. — OBSERVATIONS ON BLOOD OF CASE III. 


Date. 

White 

cells. 

Non-protein 
nitrogen, 
mg. per 100 
c.c. of blood. 

Creatinin, 
mg. per 100 
C.C. of blood. 

Uric acid, 
mg. per 100 
0 . 0 . of blood. 

Remarks. 

1920: 

Feb. 20 

360,000 

51.0 

j 

1.29 

! 

7.4 

Before first treatment. 

Feb. 24 

364,000 

56.6 

1.32 

4.9 

Has felt well since enter- 

Max. 1 

336,000 

52.0 

1.46 

6.2 

ing hospital. 

Mar. 19 

60,000 

55.0 

• • • 

. . • 

Marked decrease in size 

Mar; 26 


45.0 



of spleen. 

Patient continues to feel 






Well. 


Case IV . — Myelogeiioiis leulcenda. 

A white woman, aged twenty-seven years, entered the Massa- 
chusetts General Hospital December 31, 1919, complaining of 
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dizziness, headache and pain in the back. She had had attacks of 
“inflammatory rheumatism” seventeen, eleven, seven and five years 
and tonsillitis six years and one year prior to admission. She had 
had a gall-stone and appendix operation tlmee years before entry 
and an attack of tjqjhoid fever one year later; also an operation for 
pelvic abscess during the follovdng year. 



Fig. 4 


Six or seven weeks before entering the hospital she had begun 
to have dizzy spells and generalized headaches, associated with 
dragging lumbosacral pain. This pain had been relieved by bang 
down. She had vomited when the pain was verj'’ severe. The night 
before coming to the hospital she had had a night-sweat. There had 
never been any diarrhea. 
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The patient was a well-developed and well-nourished woman. 
There were no abnormal lung signs, but the heart was enlarged and 
■auscultation at the mitral area revealed both a presystolic and a 
systolic murmur. The pidmonic second sound was accentuated and 
greater than the aortic second sound. There was a short pre- 
systolic thrill felt in the sitting position. The liver edge was felt 
4 cm. below the costal margin. The right border of the spleen was 
palpable in the midline of the abdomen and the lower pole extended 
down to the level of the anterior-superior spine of the ilium. The 
red count was 3,320,000, the white count 51,600 and the hemo- 
globin 70 per cent. (Sahli). The blood smear showed 43 per cent, 
polymorphonuclear cells, 6 per cent. lymphoc 3 des, 9 per cent, large 
mononuclear cells, 2 per cent, basophiles, 10 per cent, basophilic 
myelocytes, 11 per cent, premj'^elocytes, 10 per cent, myeloblasts 
and 7 per cent, myelocytes. The Wassermann test of the blood was 
negative. The specific gravity of the urine varied between 1.012 
and 1.018 at four examinations. The slightest possible trace of 
albumin was found in one specimen, a few white blood cells and a 
rare red blood cell were found in tlie sediments. Blood-pressure: 
115/80. 


TABLE rv. — OBSERVATIONS ON BLOOD OF CASE IV. 


Date. 

White 

cells. 

Non-protein 
nitrogen, 
mg. per 100 
0 . 0 . of blood. 

Creatinin, 
mg. per 100 
j 0 . 0 . of blood. 

Urio aoid, 
mg. per 100 
c.c. of blood. 

Remarks. 

1 

1920: 

Jan. 5 

39,200 

42 

1.05 

2.7 

Before treatment. 

Jan. 8 

28,200 i 

43 

0.90 

2.0 


Jan. 10 

21,800 

36 

0:95 

3.1 

Decided improvement. 

Jan. ■ 15 

20,000 

32 

. . . 

3.5 


Jan. 22 

12,800 

42 

• • • 

2.4 

No symptoms; lower pole 






of spleen three fingers’ 
breadth above crest of 
the ilium. 


Discussion. — ^An examination of the results presented above 
indicates at once that our cases were of very different degrees of 
severity. Cases I and II, with white counts in the neighborhood of 
800,000, suffered from a variety of symptoms of a more or less dis- 
tressing nature; Cases III and IV were, on the other hand, of a 
much milder type, the chief complaint in these patients being weak- 
ness and occasional nausea. 

In view of these facts the different levels attained in tlie two 
classes of cases bj’^ the non-protein constituents of tlie blood is of 
inferest. In Cases I and II the initial blood analj’^sis revealed a con- 
centration of 110 and 105 mg. of non-protein nitrogen for 100 c.c. 
of blood. On the other hand the creatinin content of the blood 
had not risen above strictlj’- normal limits. Such a result would 
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appear to suggest the presence in the blood of some abnormal nitrog- 
enous constituent or of an abnormal concentration of some normally 
occurring substance. In view of the relatively high concentration of 
amino-acids present in tlie blood of birds and of other animals 
whose erytlirocytes are nucleated, it occurred to us that this higher 
value for non-protein nitrogen might be due to the presence of an 
excessive amount of amino compounds. As it was impossible to 
obtain an amount of blood sufficiently large for the determining 
amino nitrogen, we had recourse, of necessity, to an indirect metliod, 
for the investigation of the problem. To this end we determined 
tlie urea in two samples of tlie blood of Case I. In the first sample, 
which gave a non-protein nitrogen value of 110 mg. per 100 c.c. of 
blood, the urea nitrogen amounted to only 22 mg., while in a sample 
of blood from the same patient, taken after treatment had been 
carried out for some time, the urea nitrogen amounted to 31 mg., 
while the non-protein nitrogen had a value of 77. 

Lack of material made it impossible, however, to extend this line 
of investigation to tire other cases studied, but it seems safe to at 
least suggest tlie hjqiothesis that these high figures are in all prob- 
ability not caused by mere retention but are due to the presence 
in the white cells of some nitrogenous substance or substances not 
differentiated in our present scheme of micro-blood analysis. 

The severity, of the sjmiptoms, the high white coimts and the 
high non-protein values seen in Cases I and II, as contrasted with 
the relative mildness of the sjmiptoms, the relatively small increase 
in white cells and the moderate increase in non-protein nitrogen 
found in Cases III and IV is at least suggestive. 

Hie concept of the relation of the white blood cells to nuclear 
metabolism is so firmly established that the high content of uric 
acid in the blood of persons suffering from leukemia was recognized 
even before the advent of modern metliods of blood analysis. So 
far as we are aware, however, no attempt has been made to deter- 
mine the relation, if any, which may exist between the concen- 
tration of white cells and the concentration of uric acid in the 
blood. 

An inspection of the results obtained on our patients indicates 
absolutely no connection betw^een the wliite count and the concen- 
tration of uric acid; while occasional breaks in tlie curves occur, 
it was a matter of considerable surprise to us to find that at tlie end 
of tlie period of observation, when the white count and basal mpta- 
bolism had both fallen to a fraction of their former values, the uric 
acid concentration of the blood still remained at its initial height, 
a finding of interest in view of the results of many of the workers 
who have examined the urines of leukemia cases under treatment 
and who have reported large increases in phosphate excretion, 
accompanied witli a practically unchanged uric acid output. 

It has been suggested by Myers and Fine^ that the retention of 
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uric acid without a corresponding increase in the urea or non-pro- 
tein nitrogen fractions of the blood may be early evidence of an 
impairment of renal function. As in our cases there was no clinical 
evidence of nephritis, we are forced to look elsewhere for an expla- 
nation of this phenomenon. 

^ Sumrnary. . Results are reported on four cases of myelogenous 
leukemia in which the chemical changes occurring in certain of the 
non-protein constituents of the blood during roentgen-ray treat- 
ment have been followed. 

In the more severe cases the non-protein nitrogen was extremely 
high; after treatment u, gradual but steady fall was noted. In view 
of the fact that the creatinin values are invariably normal and that 
in our most severe ease urea accounted for only 20 per cent, of the 


non-protein nitrogen fraction (instead of the usual 50 per cent.), 
the suggestion is made that in leukemia there is present, possibly 
as a constituent of the white cells, some nitrogenous constituent 
not accounted for in the present scheme of micro-blood analysis. 


Tile uric acid content of the blood was much increased, but a 
large aiminution in the number of white cells which occurred as a 
resultjof treatjjient caused no appreciable decrease in this con- 
\stituent. 


CHRONIC LUNG DISEASE FOLLOWING THE INFLUENZA 
PANDEMIC OF 1918-1919.^ 


By Morris J. Radin, M.D., 

NEW YORK. 

(From the Internal Medicine, Female Outpatient Department, Mount Sinai 
Hospital, New York City.) 

So protean a disease as influenza deserves and also enjoys a most 
complete literature. Its sequelae, while not having been neglected 
by any means, have not been as fully treated as the disease itself, 
particularly those which require months and sometimes years to 
clear up. One of the reasons for this lies perhaps in the fact that 
previous epidemics have been caused by the Pfeiffer bacillus, while 
in 1918 this organism was rather more conspicuous by its absence 
than otherwise, with a resulting invasion of the body by an organism 
or group of organisms of more intense virulence. At any rate it is 
weU remembered how devastating an infection the “flu” was in 
its incipiency and acute stage, and it is not sinprising that complete 
recovery constitutes a slow process in some cases. The purposes 
of this paper are (1) to present the findings in 12 cases of post- 

< Arch. Int. Med., 1916, xvii, 570. 

* Read before the Yorkville Medical Society of New York City, February 16, 1920. 



234 RADIN; chronic lung disease FOLLOmNG INFLUENZA 

influenzal lung disease, (2) to record a few observations made upon 
them, and (3) to review some previously reported cases in the 
literature. It is to be regretted that the great number of patients 
to be questioned and examined in a dispensary clinic in the relatively 
short space of time allowed has made it impossible to study these 
cases as closely as was desirable. They must be shown, therefore, 
in mere outline: 

Case I. — hlrs. R. G., aged tv^enty-seven years, Hungarian, 
No. 3502. Diagnosis; Clironic bronchitis and pleuritis. 



Fig. 1. — Case I. Roentgenogram showing shadow at left base, continuous with 
diaphragm — a thickening of the pleura. 


Tliis patient came to the clinic October 10, 1918. Her complaints 
at that time were cough, with marked expectoration, no blood, 
severe pain in the chest and back, slight epistaxis, headache, anorexia 
and weakness in the lower extremities. These were of two weeks’ 
duration since recovery from an attack of influenza. Examination 
on admission showed a well-nourished woman. Head negative. 
Heart normal. Limgs showed poor expansion, prolonged expiration, 
no dulness but scattered dry rales. The diagnosis of chronic bron- 
chitis was made and an expectorant mixtiue given. Temperature, 
98.6° F.; pulse, 88. 

May 17, 1919, seven months later, the patient returns complaining 
of the same sjTnptoms. Heroin given. 

Jxme 7 and November 15 the patient’s condition is unaltered. 

November 22 still has signs of bronchitis. • ' 
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December 18, patient retimns, complaining of severe pain in the 
chest and back. Cough is now very marked. Brings up thick, 
yellow mucus. Examination at this time shows dulness at the left 
apex and slight dulness from the apex to the base on both sides 
posteriorly, particularly marked on the left side. There are a few 
crepitant rales at the left apex anteriorly, while posteriorly many 
moist mucous rales are heard from apex to base, a few pleural rubs 
being also made out at the extreme left base. Temperature, 99.2° 
F.; pulse, 80; respirations, 24. Sputum examination for the tubercle 
bacillus is negative. The roentgen report read as follows: “Roent- 
gen-ray examination of the chest shows a fairly dense shadow at 
the extreme left base, which is continuous with that of the diaphragm. 
The roentgen appearance suggests a thickening of the pleura.’' 

Case II. — ^Mrs. F. R., aged thirty-eight years, Russian, No. 
5690. Diagnosis: pleuritis. 

This woman came to the clinic January 25, 1919. Recovered 
from influenza six weeks ago. Since then she is unable to sleep 
because of a persistent cough, with pain in the back. No other 
complaints. Examination revealed a pale, emaciated woman. 
Teeth poor. Pharynx negative. Heart normal. Lungs showed 
dulness in small, scattered areas, with signs of a diffuse broncliitis. 
A few rubs were heard at the left base posteriorly. Heroin and 
creosote were prescribed. 

February 25, patient is not improved. 

March 12, complains of severe pain in the left back. The entire 
left side shows dulness, diminished respiration and diminished voice 
and whisper. 

August 16, still coughing and has much pain in the left back. 

December 9, same. Dry cough, no expectoration. There is slight 
dulness in the left axilla, with increased intensity of the inspiratory 
murmur. No rales. 

December 11, slight expectoration. Pain is much diminished. 
Signs have almost disappeared. Sputum is negative for the tubercle 
bacillus. 

December 24, “roentgen-ray examination of the chest shows no 
abnormality in the lungs.” This was no doubt a case of post- 
influenzal pleuritis, which took a whole year to clear up. 

Case HI. — ^Mrs. S. B., aged twenty-nine years, Austrian, No. 
5773. Diagnosis: Pleuritis, unresolved pneumonia? 

This patient came to the clinic March 29, 1919, complaining for 
three months of severe pain in the chest on breathing. The pain 
began directly after recovery from an attack of influenza in J anuary . 
Patient does not know if it was followed by pneumonia or not. 
Now has painful cough; no expectoration; no fever. No other 
symptoms except occasional heartburn. Examination showed a 
well-nourished woman. Pharynx red. Heart normal At the right 
base posteriorly there is dulness, increased intensity of the inspira- 
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tory and expiratory murmur; no rales but a few rubs. Heroin and 
terpin hydrate given. 

June 26, pain in the chest and back is not relieved. 

July 19, restless all last night because of the pain in the chest. 
Bromides given. 

August 17, still has pain. Examination at this time shows again 
dulness at the right base posteriorly, with increased intensity of 
the inspiratory and expiratory murmurs and a few rubs. 

August 9, the roentgen report read as follows: “Roentgen-ray 
examination of the chest shows lessened aeration of the right lung, 
with marked density at the right base, which may be evidence of a 
thickened pleura or traces of an unresolved pneumonia.” No 
sputiun obtainable in this case. Temperature normal. 

Case IV. — ^hlrs. R. D., aged thirty-six years, Russian, No. 5822. 
Diagnosis: Chronic bronchitis. 

This patient came to the clinic May 10, 1919. Had influenza 
four months ago. Since then she has been coughing and expectorat- 
ing thick, yellow mucus. Pain in the chest and back is .marked. 
“Gets a cold” very easily, making it necessary for her to be in bed 
for three or four days at a time. Thinks she has slight fever now. 
Feels very weak. Examination showed a young woman, well- 
nourished, coughing. Many teeth missing. Pharynx normal. 
Heart normal, b^ut very rapid action. Lungs showed dulness at the 
right apex anteriorly and at both bases posteriorly, with coarse, 
moist rales at the end of inspiration. Temperature, 99° F.; pulse, 
92. Urine negative. Sputum examination for the tubercle bacillus 
negative. Expectorant mixture given. 

December 16, returns complaining of slight pain in the chest and 
slight cough. There is slightly increased intensity to the breath 
sounds at the left base posteriorly, but no dulness or rales. Patient 
is practically well. 

Case V. — ^Mrs. M. Z., aged ^twenty-eight years, Russian, No. 
5831. Diagnosis: Chronic bronchitis. 

This patient first appeared in the clinic on May 17, 1919, She 
did not return for further study. Her complaint was that since 
an attack of iofiuenza, with pneumonia, the winter before she had 
not been at all well. There was headache, dyspnea on exertion, 
marked pain in the chest, cough but with scant expectoration. A 
few days previous to her visit to the clinic these symptoms had 
suddenly become worse. Examination showed a young woman 
not acutely ill apparently. Head normal. Pharynx normal. 
Pyorrhea alveolaris. Faint apical, non-transmitted, purring 
systolic murmur, but the heart was otherwise normal. Limgs 
showed slight dulness at both apices, with roughened inspiration 
and an occasional mucous rale. Expectorant mixture given. 
Urine negative. Temperatiue, 99.4° F.; pulse, 88; respirations, 24. 
No sputum obtainable. 
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. Case VI. — J\Irs. S. G.j aged forty-one years, American, No. 5832. 
Diagnosis; Pleuritis, unresolved pneumonia. 

This patient came to the clinic May 20, 1919. Had influenza, 
followed by pneumonia, one year ago. Was in Mount Sinai Hospital 
for nine months. Pain in the chest, which followed, has not yet dis- 
appeared. Cough marked. Brought up blood last night. Flushes 
easily. Headache. No vomiting. Bowels costive. Examination 
showed a well-nourished woman. Face flushed. Pharynx negative. 
Teeth false. Small simple goiter. Heart normal except for a faint, 
non-transmitted apical systolic mmmur. Labile pulse. Lungs; 
Left base showed dulness, roughened inspiration but no rales. 
Right base showed dulness, decreased resphation by measure and 
sound and increased vocal fremitus. Bronchophony at the spine 
opposite the middle of the scapula. Tender liver edge was palpable. 
Left lumbar scoliosis. Reflexes exaggerated. Temperature, 99° F.; 
pulse, 80; respirations, 24. Creosote and heroin given. 

May 20, “Roentgen-ray examination of the chest does not show 
any definite abnormality in the lungs. It should be stated, however, 
that owing to the marked scoliosis of the lumbar spine, with a result- 
ing deformity of the chest, it is very hard to interpret the plates.” 
Sputum negative for the tubercle bacillus. Urine negative. 

December 2, still coughs and has pain in the chest. Examination 
at this time shows dulness at the left base but no rales. The broncho- 
phony has disappeared. 

December 9, a second roentgen ray “does not show any definite 
abnormality in the lungs.” 

December 16, still has slight cough and pain in the chest. On 
examination there is nothing abnormal except a slight dulness at 
the left base. 

Case VH. — ^Mrs. M. R., aged twenty-three, Russian, No. 5841. 
Diagnosis; Chronic bronchitis. 

This patient appeared in the clinic May 27, 1919. Since recovery 
from influenza last February has been having slight eough, without 
expectoration, marked pain in the chest, poor appetite and weakness. 
Examination showed a well-preserved young woman. No abnor- 
mality except high-pitched voice and breath sounds at the left base 
posteriorly. Heroin given. 

June 3, same. 

June 6, same. 

September 9, complains of severe pain in the left chest. Strapped. 

September 18, still has pain in the chest. Examination shows 
roughened inspiration, with an occasional mucous rale at both 
bases. 

October 28, “roentgen-ray examination of the chest does not 
show any definite abnormality in the limgs.” No sputmn obtain- 
able. 
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Case VIII. — ^INIrs. K. S., aged forty-six years, Russian, No. 
5880. Diagnosis: Pleuritis, unresolved pneumonia. 

This patient came to the clinic Jmie 26, 1919. Influenza five 
months ago. Still has pain in tlie left chest. Headache. Coughed 
up blood yesterday. Cough is not frequent, however. No other 
complaints. Examination is negative except for the presence of 
dnlness and fine, moist, crackling rales at the left base posteriorly 
at the end of inspiration. Heroin and creosote given. Sputum is 
negative for the tubercle bacillus. 

July 15, feels somewhat better. 

July 18, had an hemoptysis yesterday. Feels dizzy. 

August 14, “Roentgen-ray examination of the chest shows neither 
of the bases to appear clear, but there does not seem to be any 
definite sign of effusion. The right diaphragm shows two adliesions.” 

September 9, pain same but cough is lessened. 

November 16, same. Has not returned to the clinic since. 

Case IX. — ^hlrs. T. S., aged twenty-six years, Russian, No. 5933. 
Diagnosis: Pleuritis, asthma. 

This patient came to the clinic August 9, 1919. Had a severe 
attack of influenza last February. Since then feels weak and dizzy. 
Marked palpitation on exertion. Pain in the chest, boring through 
to the back. Cough but no expectoration. Poor appetite. Exami- 
nation reveals a poorly nourished woman. The rest of the exami- 
nation is negative except for the lungs, which show dulness witli 
roughened inspiration at both bases posteriorly but no rales. Creo- 
sote given. 

September 19, very weak. Maltine with hjqiophosphites. 

September 23, strychnin sulphate. 

November 1, “Roentgen-ray examination -of the chest shows a 
shadow at the extreme left base just above the diaphragm. This 
is probably due to a thickening of the pleura.” Heroin. 

November 6, same pain, great difiBculty in expiration yesterday. 
Examination shows prolonged expiration and many musical rales 
all over the chest and back. A mixture containing belladonna, 
spirits of ether and potassium iodide was given. 

December 13, patient feels better. Second roentgen ray shows 
at this time “no abnormality in the lungs.” 

December 16, dulness and roughened inspiration at the left base 
still present, but the musical rales and prolonged expiration have 
disappeared. Sputum negative for the tubercle bacillus. 

Case X. — hlrs. C. G., aged thirty years, Russian, No. 5968. 
Diagnosis: Pulmonary tuberculosis. 

This patient came to the clinic September 6, 1919, complaining 
of cough for one year. It began twm months after recovery from 
influenza. StiU coughs. Blood-streaked sputum tlxree weeks ago. 
Pain m the chest is sometimes localized to the left apex. Headache, 
weakness and anorexia. No night-sweats, fever, or loss in weight. 
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Examination showed a slight goiter. The lungs showed dulness and 
many moist rales at the left base. There were fine crepitations and 
increased voice and whisper at the apices anteriorly. 

September 9, blood-streaked sputum for the past two days. 
Creosote given. 

September 11, roentgen-ray examination of the chest shows small 
tuberculous cavities at the apices. Sputum shows the tubercle 
bacillus. The patient was referred to the tuberculosis clinic for 
treatment. 

Case XI. — ^Mrs. D. W., aged sixty-three years, Roumanian, 
No. 5987. Diagnosis: Tuberculous mediastinitis. 

This patient came to the clinic September 18, 1919. Had grippe 
six months ago and also one month ago. Complains of pain in the 
chest for the past two weeks and marked cough for six months. 
Cough worse of late. No expectoration. Headache. No loss in weight. 
Her menopause occurred at the age of forty-eight. Examination 
showed an old woman. Teeth false. Bulge of chest to the left. 
Dulness to flatness on both sides of midsternal line. Suprasternal 
veins enlarged. Heart enlarged to the left by percussion. No apex- 
beat visible or palpable. No murmurs. A2 exaggerated. Lungs 
showed dulness at the right apex anteriorly and at the left base 
posteriorly, with bronchovesicular respiration in the left axilla and 
base. No sputum obtainable. The urine was normal. 

September 18, “roentgen-ray examination of the chest shows a 
considerable number of infiltrations in both upper lobes, extending 
down to the level of the second rib on the right and the third rib 
on the left. The roentgen appearance is that of a tuberculous 
process. There appears to be also some mediastinal involvement.” 

Case XH. — ^Mrs. K. G., aged forty-one years, Russian, No. 6236. 
Diagnosis: Pulmonary tuberculosis; enlarged aorta. 

This patient came to the clinic December 16, 1919, complaining 
of pain in the chest for the past few months. This began shortly 
after an attack of the “flu” in March, 1919. Spits up blood. Short 
of breath. Feels sore beneath the sternum. Pain in the sides. 
Coughs considerably. Has headaches. Bowels costive. No urin- 
ary disturbances. Examination showed a fairly well-nourished 
and developed woman whose expression is worried. Pharynx 
reddened. Tonsils not enlarged. Teeth poor. Thyroid negative. 
Pulsation in the neck and over the upper sternum, with marked 
dulness in this region. Impure second aortic sound. Heart is not 
enlarged, however. Lungs show dulness at the apices anteriorly 
and also dovm to the angles of the scapulte posteriorly. At the left 
apex tliere is increased intensity to the voice and whisper, while at 
the right a few fine, crackling rales with bronchovesicular respira- 
tion, may be heard. 

December 16, “roentgen-ray examination of the chest shows an 
extensive bilateral tuberculosis extending to the level of the fourth 
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rib anteriorly. There appears to be, in addition, a hypertrophy 
of the left ventricle. The aorta is moderately enlarged.” 

December 23, hemoptysis is not so marked this week. Same 
signs. Sputum could not be obtained. 

SUMMARY OF CASES. 


Case. 

Date of 
influenza. 

Diagnosis. 

Nutri- 

tion. 

Fever. 

Sputum. 

Edentgen-ray 

findings. 

Result, 
Jan. 1. 1920. 

1 

Oct., 1918 

Pleuritis; 

Good 

None 

Thick; no 

Shadow at left base ; 

Same. 


ohronie 

bronchitis 



tubercles 

a thick pleura 



2 

■Jan., 1919 

Pleuritis 

Poor 

tt 

No tuber- 

Not taken 

Much 





cles 


improved. 

3 

Jan., 1919 

Pleuritis; 

Good 


None 

Shadow at right 

Same. 


unresolved 

pneumonia? 




base 



4 

Feb., 1919 

Chronic 


tt 

Thick; no 

Not taken 

Well. 



bronchitis 



tubercles 



5 

“Last 

Chronic 


tt 

None 

Not taken 

Well. 


■v-anter” 

bronchitis 






0 

May, 1918 

Pleuritis; 

tt 


Bloody; no 

Negative 

Much 



unresolved 

pneumonia? 



tubercles 

improved. 


7 

Feb., 1919 

Chronic 

** 


None 

Negative 

Much 



bronchitis 





improved. 

Much 

8 

Feb., 1919 

Pleuritis; 

tt 

tt 

Bloody; no 

Bases cloudy; ad- 



unresolved 



tubercles 

hesions to din- 

improved. 

9 

Feb., 1919 

pneumonia? 

Pleuritis 

Poor 

.< 

Slight; no 

phragm 

Thickened left 

Asthma. 


July, 1918 




tubercles 

pleura 


10 

Pulmonary 

tt 

tt 

Bloody; 

Small cavities in 

Poor 


May, 1919 

tuberculosis 



tubercles 

positive 

both apices 

health. 

11 

Tuberculosis; 

tt 

tt 

None 

Infiltrations in 

Poor 


Mar., 1919 

mediastinitis 



both apices 
Infiltrations in 

health. 

12 

Tuberculosis; 

Good 

tt 

Bloody; no 

Poor 



enlarged 

aorta. 



tubercles 

both apices: en- 
larged aorta: left 

health. 

ventricle hyper- 
trophy 


In all cases, except Case 10, the symptoms for which the patients sought relief began directly 
after the attack of influenza; in Case 10 they began two months after. 


There were several other cases (about seven) whose cough, pain 
in the chest and back, dyspnea and palpitation on exertion and his- 
tory of a preexisting influenza attack made it almost morally certain 
that they, too, belonged in this group, but they were excluded 
because of insufiicient clinical evidence to warrant the diagnosis of 
chronic lung disease. An analysis of the foregoing chart reveals 
the following interesting facts: 

1. The duration of the lung disease was in 3 cases over one year, 
in 2 cases eleven months, in 5 cases ten months and in the remaining 
2 cases about eight months. 

2. The lesion present was in 6 cases plemitis — ^3 of which probably 
also had unresolved pneumonia; in 3 cases chronic diffuse bronchitis 
and in the remaining 3 cases pulmonary tuberculosis. 

3. In all but 3 cases the pathological process was at the bases of 
the lungs. These 3 were tuberculous cases. 

4. Sputum was absent in the pleuritis cases as a general rule and 
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copious in the bronchitis cases. Hemoptysis occurred 4 times, but 
the tubercle bacillus could be found in only 1 case. 

5. The pain occupied wide areas. Often the patient swept her 
hand from apex to base in describing it. Localized pain oeeurred 
only once (Case X). This patient was tuberculous. 

6. Fever was absent altogetlier. 

7. The nutrition was poor in but 4 cases; 2 of them were tuber- 
culous. Despite the asthenia, of which the patients complained so 
much, they were able to keep up their general nutrition. 

8. A lapse of an average of ten months, after the original influenza, 
has left 2 patients well, 2 unchanged, 3 tuberculous and in poor 



Fig. 2. — Case XII. Roentgenogram showing bilateral, apical tuberculosis, 
hypertrophy of the left ventricle and enlargement of the aortic arch. 


health; 1 slightly asthmatic, but otherwise much improved and the 
remaining 4 mueh improved. The only ones in which improvement 
was lacking were the tuberculous cases. In the others it was the 
rule, but very slow in coming about. 

9. Creosote and heroin gave the best results in the treatment. 

The pathology of this series was comparatively simple — ^pleurisy 
with possibly unresolved pneumonia, chronic bronchitis and pul- 
monary tuberculosis. The latter lesion was at the apiees and the 
former ones at the bases. During the epidemie proper it was not 
so simple, however. Huge multiple abscesses, interlobar colleetions 
of pus, copious empyemata, wide areas of consolidation in odd parts 
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of the lungs, tliick pleurisies and mushy gangrene of the lungs were 
not infrequent. Clwonic effects from such lesions were to be expected 
in some cases wliich recovered. 

Neuliof and Davidson" have found by systematic fluoroscopic 
examinations of many patients with pneumonia dining convales- 
cence that there were distinct shadows present over the localized 
areas of preexisting consolidation for some weeks after the crisis. 
This was inteipreted by them to mean that complete resolution in 
pneumonia did not take place for weeks and the physical signs of 
localized bronchitis might mean incomplete resolution even when the 
signs of consolidation had disappeared. 

Feissinger,^ in 1889, saw 126 cases of influenza in children 
and described 2 cases of chronic pulmonary congestion. One 
was that of a boy, aged seven years, who on the tv^elfth day of 
the disease had a fall in temperature, but a subsequent rise each 
evening. There was dulness, markedly diminished respiration 
and rubs at the right base posteriorly. Occasionally subcrepitant 
rales were heard over this area, but they were most frequently 
absent. Complete resolution took place fifty-two days after the 
onset of the disease. The second was that of a girl, aged five 
years, who had practically the same signs, which did not clear 
up until the sixty-first day.- Eshner,'* in 1894, cites a case of 
endocarditis and pleuritis following influenza in a male, aged twenty- 
five years, which took two years to recover from. The entire left 
side was involved. Morel-Lavallee,® in 1897, describe several cases 
of dry pleurisy follovdng influenza. There was in a few no discom- 
fort, but in the majority cough and pain in the ehest were severe. 
There was no fever. Epistaxis occurred in 3 cases and dyspnea such 
as is seen in toxic conditions. An average of five weeks was required 
to recover from the plem’isy. In 1902, Lord® reported the clinical 
findings in 18 cases of chronic influenza in whom bacteriological 
examination of -the sputum revealed the Pfeiffer bacillus in every 
case. Repeated examinations of the sputum for the tubercle 
bacillus were negative. The material was from the male outpatient 
department of the h'lassachusetts General Hospital. According to 
Lord the patliology of these cases — ^no autopsies were obtainable — 
is probably small patches of original bronchopneumonia, which 
break dovm into small abscesses, the constant discharge from which 

- Clinical Survey of Acute Pulmonary Affections of 1916, New York Med. Jour., 
June 2, 1917. 

^ De la Congestion Pulmonaire Chronique ConsEoutive A la grippe, Gaz. mfid. do 
Paris, December 14, 1889, vi, 592-594. 

* Influenza Followed by Pleuritis and Endocarditis, Med. News, Philadelphia, 
1894, Ixiv-, 148. 

‘ Pleuresie SAche Bilat6rale d'origine Grippalo, Bull, et m6m. Soc. des hop. do 
Paris, 1897, 3 s., xiv, 1369-71. 

•• Eleven Acute and Eighteen Chronic Cases of Influenza Proved by Bacteriological 
Examination, Boston Med. and Surg. Jour., December 18, 1902, No. 25, clxvii, 659- 
669. 
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induces a chronic bronchitis. Of the 18 the physical signs showed 
in 10 cases diffuse bronchitis, bilateral apical bronchitis in 1, nothing 
abnormal in 2, repeatedly recorded signs of consolidation at the left 
base in 1, and in the remaining 4 cases the diagnosis of bronchial 
asthma was made. He believes that these 4 were really suffering 
from paroxysmal dyspnea. No Cursclunann spirals or Charcot- 
Leyden crystals were present in the sputum, and eosinophiles were 
absent from the blood. He thinks that emphj'^sema and even bron- 
chiectasis may be caused by so much coughing. 

In 1909, Franke^ studied a large series of cases in Berlin. Fever 
was absent. Blood counts made in 100 cases showed normal figures. 
Hemoglobin was from 75 per cent, to 80 per cent. Urine occasionally 
showed albumin, but in the majority it was normal. The usual 
asthenic sjunptoms were present. Neuralgic pains in the back, 
chest and limbs were persistent and due to neuritis. Franke warns 
against diagnosing pleurisy, endocarditis, renal colic, appendicitis or 
any other painful condition without first eliminating this neuritis. 
Two signs in chronic infiuenza worked by himself are (1) beefy 
redness and drjmess of the soft palate, and (2) corrugation of the 
tongue with enlargement of the organ and hypertrophy of the ante- 
rior papillae. Of lung signs, showers of rales in various parts of the 
lungs were most frequent. They occasionally disappeared with 
heroin or codein, only to return on discontinuance of its use. These 
cases he regarded as tuberculous, but the tubercle bacillus could not 
be found in the sputum. 

The question of tuberculosis following influenza is a difiicult one 
to be positive about. To attempt to establish a basis for the differ- 
ential diagnosis between tuberculous and other forms of lung disease 
by means of the observations noted in the 12 cases in the series of 
this paper is obviously both unscientific and useless. A very definite 
statement in this connection is made by Fishberg,® under whose 
observation may hundreds of cases of the so-called “flu” have come, 
both during the epidemic of 1918 and much later. His position is 
best stated by the following quotation: “Contrary to the teachings 
of VTiters of previous generations the recent epidemic of influenza 
has shown that this disease is not etiologically related to tubercu- 
losis. Of the hundreds of cases which have come under my observa- 
tion during the past year in wliich cough, expectoration, fever etc., 
have persisted after an attack of influenza, only one turned out to 
be tuberculosis. The pulmonary sequelae of influenza are hardly 
ever tuberculous in character. Most of these patients suffer from 
bronchitis, bronchiectasis, pleurisy, abscess of the lung, etc. They 
should not be banished to distant climes or sanatoriums.” 

’ Ueber Chronische Influenza, Wien. n. Leipzig, Urban, 1909, pp. 203-232; in 
Beihefto z. med. Klinik, j, 9 h. 10. 

® Diagnostic Pitfalls in Pulmonary Tuberculosis, New York Med. Eecord, January 
17, 1920, No. 3, xcvii, 89-94. 



244 


JOHN: PNEUMONIA. AT A BASE HOSPITAL 


It will be seen, then, that chronic lung disease following influenza 
is not so uncommon and that it is easy to say “tuberculosis,”, hut 
it is a very hard thing to prove. 

I wish to express my thanks to Dr. laches, to Dr. Wessler and to 
Dr. Lund, roentgenologists to the Movmt Sinai Hospital, for their 
kindness and cooperation in the roentgen-ray department; and to 
Dr. Friedman and to Dr. Weiss, my colleagues in the clinic, for 
referring their cases to me. 


PNEUMONIA AT A BASE HOSPITAL, 1918-19. 

By Henry J. John, M.D,, 

CLEVELAND, OHIO, 

IiATE CAPTAIN, M.C.; ASSISTANT CHIEF, MEDICAL SERVICE, U. S. A, BASE HOSPITAL, 
FORT SAM HOUSTON, TEXAS. 


This is an account of my personal observations of pneumonia at 
the Base Hospital, Fort Sam Houston, Texas, during the season 
1918-19, of cases which were under my immediate control and 
treated and studied by me personally. A series of 137 cases were 
admitted to my ward without selection, picked up in the different 
influenza wards and diagnosed pneumonias; thus I think that they 
represent fairly well a picture of the type of pneumonia we had to 
deal with diuing the epidemic. Some of the cases were moribund 
when admitted, but most of them were diagnosed early, so that the 
study in the majority of cases began at the early stage of the pneu- 
monic process. Much care was given to the working out of the 
bacteriology of each individual case as well as the clinical aspects 
of the disease. With the splendid cooperation of the laboratory and 
the adequate nursing facilities I was enabled to carry on this work 
to the end of the epidemic. I wish to express my hearty thanks to 
all those who took an enthusiastic part in this work. Miss King 
did the blood chemistry on cases studied. 

In the study of the sputa and the throat swabs the request was 
always made out for the four types of organisms, viz.; 

1. Pneumococcus type. 

2. Streptococcus hemolyticus. 

3. Influenza bacillus. 

4. Micrococcus catarrhalis. 

Thus the accompanying tables have “plus” for positive and 
“minus” for none present. Here, however, I must state that the 
special media for the cultivation of the Bacillus influenzae as de- 
scribed by Avery, of the Rockefeller Institute for. Medical Research 
in the Jour. Am. Med. Assn., bod, 2050, was not used, which may 
answer for oiu very low percentage of the Bacillus influenzae found. 
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Bacteriological Varieties Present. The diagram shows the 
incidence of the various types of pneumococci isolated from the 
sputum. The sum total of these various types represents 43.8 
per cent; It is difficult to say whether or not a pneumococcus 
found in sputum represents lobar pneumonia. There were some 
cases which were lacking a frank lobar consolidation in which we 
did isolate pneumococci from the sputiun. Should these be classed 
as lobar pneumonias? This has always been a question in my 
mind, the exact status of what constitutes a lobar pneumonia, 
whether a frank consolidation with pneumococci found in sputum 
or even a partial consolidation or patchy consolidation with a 
pneumococcus recovered from the sputum or the blood stream. 

Pneumonias here described followed influenza. Just what 
percentage of them I am imable to say. The diagnosis of influenza 
in some of these cases I have questioned; thus I hardly think it 
would be accurate to trj'’ to give the percentage of cases that followed 
influenza. Let us say that the majority had influenza preceding 
pneumonia. 

The bronchopneumonias with the etiological factor of Strepto- 
coccus hemolyticus made up 36.7 per cent. Some of these cases 
later in the disease went into massive consolidation, described by 
McCallum and Cole last year, with pleural effusions and a very high 
mortality, which in these cases was 83.3 per cent. It is of interest 
to note that of the 30 cases from which Streptococcus hemolyticus 
was isolated from the sputum it was found in the blood stream 13 
times and it was not found 17 times. Of the positive blood cultures 
here 92.3 per cent, died, whereas only 57.64 per cent, died with the 
negative blood cultures. 

The influenza bacillus recovered from the sputum composed only 
2.4 per cent. The low percentage of the influenza bacilli found may 
be due to several causes: 

1. The cases were not early influenza, only coming into this 
group after pneumonia developed. 

2. Cultures were made oh ordinary blood agar, the special media 
described by Avery, of the Rockefeller Institute, not having at this 
time been in use. 

3. No special effort was made by repeated examinations to find 
Bacillus influenzae. 

Micrococcus catarrhalis represents 17.1 per cent. There were no 
deaths in this series. 

The clinical picture of both the lobar and the bronchopneumonias 
has been described too many times by the different observers, and 
I shall not add to the numerous repetitions, for our cases did not 
differ in this aspect from those at other places. I have already 
described these sufficiently in another paper. 

The bacteriology of throat cultures represents one important 
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point, i. e., that Streptococcus hemolyticus is present in a large 
niunber of the cases, 42 per cent. This undoubtedly is a potent 
factor in the subsequent production of the hemoljdic streptococcus 
pneumonias and its incidental high death-rate. Streptococcus 
hemolji;icus found in the throat and subsequently in the sputum was 
present in 13 cases. 

Streptococcus hemoljdicus found in the throat and not isolated 
from the sputum occurred in 9 cases. 

Streptococcus hemoljdicus found in the throat and not found 
in the sputum, but again recovered from the blood stream, occurred 
in 1 case. 

OCCURKENCE OP VARIOUS TYPES OF ORGANISMS IN SPUTUJI. 


Incidence. 


Type of organism. 

Number. 

Per cent. 

Pneumococcus, Type I 

. ... 2 

2.4 

Pneumococcus, Type II .... 

.... 1 

1.2 

Pneumococcus, Tiiie Ha .... 

.... 5 

G.O 

Pneumococcus, Type III .... 

.... 2 

2.4 

Pneumococcus, Type IV ... , 

.... 26 

31.8 

Streptococcus hemoljd;icus .... 

.... 30 

36.7 

Influenza bacillus 

.... 2 

2.4 

Micrococcus catarrhalis .... 

.... 14 

17.1 

Total 

. . . . S2 

100.0 


OCCURRENCE OF V.\EIOUS TYPES OF ORGANISMS IN THE THROAT. 


Incidence. 


Tj-pe of organism. 

Number. 

Per cent. 

Pneumococcus . . . . • . 

.... 0 


Streptococcus hemolyticus .... 

. . . . 21 

42 

Influenza bacillus 

. . . . 2 

4 

Micrococcus catarrhalis .... 

.... 27 

54 

Total 

.... 50 

100 


Relation of Types of Org.\nisms in Sputuim to Mortality. 
The death-rate in this series was 27.73 per cent, against 18.19 per 
cent, in the 819 cases reported in the previous paper, which repre- 
sents all the pneumonia cases here last winter. One factor here is of 
importance, and that is that this series deals with 36.5 per cent, of 
Streptococcus hemoljiiicus against 25.1 per cent, in the other series. 
Furthermore, some cases were sent up when they were already 
moribund which in itself would raise the percentage considerably 
in a small series of cases. 

In the incidence of various organisms in the sputa to the mortality, 
pneumococcus tjqie III takes the lead together with Streptococcus 
^Mdans, both representing a mortality of 100 per cent. Strep- 
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tococcus hemolyticus comes next with a mortality of 83.3 per cent., 
pneumococcus type Ila with a 40 per cent, mortality and pneumo- 


Fig. 1. — Occurrence of various types of organisms in sputum. 

Pneumococcus type I 
I .Pneiunococcus type II 

/Pneumococcus type Ila 
^Pneumococcus type III 


Micrococcus 

catarrhalis_ 


Bacillus 

influenza: 



Fig. 2. — Occurrence of various types of organisms in throat. 



Fig. 3. — Total death-rate. Total number of cases, 137; died, 38; percentage, 27.73. 



coccus tjTpe IV with 7.6 per cent. There was no mortality in the 
pneumococcus type I and II infections and also in the Bacillus 
influenzoe and INIicrococcus catarrhalis. 
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Fig. 4. — Death-rate from various organisms recovered from' sputum. 




Pneumococcus, Type I: 
Total number of cases, 
2; deaths, 0. 


Pneumococcus, Type II : 
Total number of cases, 
1; deaths, 0. 



Pneumococcus, Tj'pe IIo: 
Total number of cases, 5; 
deaths, 2; percentage,40. 



Pneumococcus, Tjtjo III: 
Total number of cases, 
2; deatlis, 2; percentage, 
100 . 



Pneumococcus, Type IV: 
Total number of cases, 
26; deaths, 2; percentage, 
7.6. 



Streptococcus hemolyticus; 
Total number of cases, 
30; deaths, 25; percent- 
age, 83.3. 





Bacillus influenzce: Total 
number of cases, 2; 
deaths, 0. 



Micrococcus catarrhalis: 
Total number of cases, 
14; deaths, 0. 



Streptococcus viridans. 
Total number of cases, 
1; deaths, 1; percent- 
age, 100. 
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The fact that Streptococcus hemolyticus is a very virulent infec- 
tion is only emphasized in these tables. 

INCIDENCE OF VAKIOUS TYPES OF ORGANISMS IN SPUTUM AND 
RESULTING MORTALITY. 



Incidence. 

Mortality. 

Type of organism. 

No. 

Per cent. 

No. 

Per cent. 

Pneumococcus, Type I . 

. 2 

2.4 

0 

0 

Pneumococcus, Type II . 

1 

1.2 

0 

0 

Pneumococcus, Type Ha 

. 5 

6.0 

2 

40.0 

Pneumococcus, Type III 

2 

2.4 

2 

100.0 

Pneumococcus, Type IV . 

. 26 

31.7 

2 

7.6 

Streptococcus hemolyticus . 

. 30 

36.5 

25 

83.3 

Influenza bacillus .... 

2 

2.4 

0 

0 

Micrococcus catarrhalis . 

. 14 

17.0 

0 

0 

Streptococcus viridans 

• . . 

, . 

1 

100.0 

Undetermined 

. 

, . 

6 



Relation of Blood Cultures to Pneumonia. The total 
number of blood cultures taken was 163. This represents, as can 
be seen in the diagram, repeated cultures on some patients while a 
few of the patients were omitted. However, the percentage recorded 
is on cases and not on individual cultures taken, thus representing 
a positive if one out of several cultures was positive and negative 
only where after repeated cultiues all were negative. 

One fact stands out in prominence here, and that is the very high 
mortality iii -cases in which a Streptococcus hemolyticus was 
recovered from the blood stream. Of these 92.3 per cent. died. 

In fact this seemed about the only organism which we could 
recover from the blood stream with the exception of the pneumo- 
coccus type IV and 2 cases in which the laboratory was unable to 
identify the organism. 

The percentage of deaths with negative blood cultures exceeds 
the percentage with positive blood cultures by 29.42 per cent. 


RELATION OF POSITIVE BLOOD CULTURES TO MORTALITY IN 

PNEUMONIA. 


Type of organism in sputum. 

No. 

of 

cases. 

Blood ciiltures. 

Mortality. 

Positive. 

Negative. 

Cases with 
positive 
blood cult. 

Cases with 
negative 
blood cult. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Streptococcus hemolyticus 

30 

13 

43.30 

17 

56.70 

12 

92.30 


57.64 

Pneumococcus: 










Type IV 

26 

1 

3.80 

25 

96.20 

■■ 




TjT)e III 

2 









Type Ha 

5 





HI 




Type H 

1 





H| 




Type I 

2 





^H 




Influenza bacillus .... 

2 





HI 


1 


Micrococcus catarrhalis . 

14 



14 


HI 


1 

7.14 

No organism identified . 

55 

2 

7.60 

53 

92.40 


* * 

6 

5.60 

Total 

137 

16 

11.67 

95 

88.33 

12 

35.29 

22 

64.71 


voi/. 160, Ko. 2- — WGvaT, 1920, 9 






















Fig. S. — Blood culture death-rate. Streptococcus liemolyticus. 



Total nvunber of positive blood oultiu"e3, 
13; died, 12; percentage, 92.3. 



Total number of negative blood cultures, 
17; died, 10; percentage, 57.64. 


Pneumococcus, Tii^e I. 



Fig. 6. — Blood culture death-rate. Pneumococcus, TjTje II. 



Total number of positive blood cultures, 0. 



Total number of negative blood cultures, 
1; died, 0. 


Pneumococcus, Type Ila. 



Total number of positive blood cultures, 0. Total number of negative blood cultures, 

5; died, 2; percentage, 40. 



Fig. 7, — Blood-culture death-rate. Pneumococcus, Type III. 




Total number of positive blood cultures, 0. Total number of negative blood cultures, 

2; died, 0. 

Pneumococcus, Type IV. 



Total number of positive blood cultures, 

1 ; died, 0. 

1 


Total number of negative blood 
26; died, 2; percentage, 8. 


Fig.^S. — ^Blood -.culture death-rate. Bacillus influenzae. 


cultures. 



Total number of positive blood cultures, 0. 



Total number of negative blood cultures, 
2; died, 1; percentage, 50. 



Micrococcus catarrhalis. 



Total number of positive blood cultures, 0. 



Total number of negative blood cultures, 
14; died, 1; percentage, 7.14. 
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Fig. 9. — ^Blood culture. death-rate. 
Organism not identified. 



Total number of positive blood cultures, 
2; died, 0. 



Total number of cases -with positive 
blood cultures: 35.29 per cent. 


Total number of negative blood cultures, 
53; died, 6; percentage, 5.GG. 



Total number of ' cases -with negative 
blood cultures: G4.71 per cent. 


Relation of Leukocytes to Moktalitt. A glance at the 
diagrams tells the story which has been emphasized so many times 
dming the present epidemic, i. e., that leukocjdosis is a very favor- 
able factor in the prognosis of pneumonia. 

In the leukocyte coimt imder 10,000, 51,3 per cent. died. In 
10,000 to 20,000 only 40.6 per cent. In 20,000 to 30,000 only 8.1 
per cent. This needs no comment. 


THE RELATION OF LEUKOCYTES TO MORTALITY IN PNEUMONIA. 


Leukocytes. ‘ 
Under 10,000 

10.000 to 20,000 

20.000 to 30,000 


Number of 
cases. 

. 19 

. 15 

3 

. 37 


Mortality. 
Per cent. 
51.3 
40. G 
8.1 


100.0 


Total 
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Fig. 10.— Relation of leukocytes to mortality. 



Under 10,000; Total number of cases, 19; died, 51.3 per cent. 



10,000 to 20,000: Total niunber of cases, 15; died, 40.6 per cent. 



20,000 to 30,000: Total number of cases, 3; died, 8.1 per cent. 


Complications. By far the greatest incidence of complications 
are the pleural effusions, making in this series a total of 78.57 per 
cent, of all the complications. The total incidence of complications 
is 30.65 per cent. These tabulated are as follows: 

Pleural effusions 

TonsiUitis 

Prostatitis 

Pericarditis 

^nusitis, frontal 

Lung abscess _ 

Suppurative perithyroiditis (Streptococcus hemolyticus) 

Otitis media 


33 

2 

1 

1 

1 

1 

1 

2 


Total . 


... 42 

or 30.05 per cent. 



254 JOHN: PNEUMONIA' AT A BASE HOSPITAL 

VARIETIES OP ORGANISMS POUND IN THE PLEURAL EPPUSIONS. 


Total number of effusions 
Sterile . . . /' . 

Organisms found in 
Of these there were; 

Streptococcus hemoljdicus 
Streptococcus viridahs . 
Pneiunococous, Type IV 
Pneumococcus, Type III 
Organisms not identified 


33 

Per cent. 

6 

18.19 

27 

81.81 

19 

70.39 

1 

3.70 

3 

11.11 

1 

3.70 

3 

11.10 


Previous History of Pneumonia. Previous liistory of pneu- 
monia was found in 16 cases, or 11.67 per cent. Of these there were 
4 cases that died, a percentage of 25.0 per cent. 


Pig. 11. 



Preidous historj' of pneumonia: Total 
number of cases, 137; previous history 
of pneumonia, 16; percentage, 11.67. 



Death-rate in these cases: Total num- 
ber of cases, 16; died, 4; percentage, 


25. 



Total of complications: Total number 
of cases, 137; cases with complica- 
tions, 42; percentage, 30.65. 



Total of effusions: Total number of 
cases mth complications, 42; total, 
number of effusions, 33; percentage, 
78.57. 


Pleur-Al Effusions. In this series of 137 cases, pleural effusions 
were found in 33, or 24.08 per cent. Thus every fourth case was a 
case of effusion. This fact cannot be overemphasized. 



JOHN: PNEUMONIA AT A BASE HOSPITAL 255 

Many of these rases of effusions have been aspirated a number 
of times. ^ Our policy has been to do repeated aspirations as these 
were indicated, and when the empyemic process was walled off 
to resect the rib and drain the cavity. 


Fig. 12. — ^Hoover’s sign. 



Normal thorax. Notice the even flaring of the subcostal angles h-d on inspiration 
to h'-d' uith the descent of the diaphragm from c-e to c'-e'. 



Small amount of effusion. Notice the 
depressed diaphragm c on the side of 
effusion. With this the diminished 
excursion of the subcostal angle 6 to 
V on inspiration while the other side 
has its normal excursion d to d'. 



Large amount of effusion ivith depres- 
sion of diapliragm to a straight line. 
Notice that on inspiration the sub- 
costal angle h on the side of the effu- 
sion not only does not flare out but 
actually pulls in the distance between 
6 and 6'. 


Such a high percentage of fluids goes to show that many effusions 
have accompanied the pneumonic process and that only a careful 
examination and an ever-present lookout for fluid will reveal this, 
as otherwise it will be passed by unnoticed. 

What are the diagnostic points which are of aid to the physician 
in the diagnosis of fluids? I shall try to emphasize a few which 
may perhaps be of some help to others working in this field: 

1. In the first place, taking a case with 'a tj^iical pneumonia 
curve, after a crisis and the temperature staying normal for several 
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days, then suddenly beginning to rise in the evening of each day to 
99.2, 99.6, etc., higher each day — ^look out for fluid. 

2. With the dulness due to fluid the tactile fremitus is abolished 
unless the compression of the fluid is marked, in which case the 
fluid becomes a good conductor and will transmit the vibrations 
of the sound to the periphery. Experience and judgment alone 
count here. 

3. Whispered voice sounds are well transmitted through fluid 
and have a characteristic quality which, once acquired, is easily 
recognized. 

4. The last but hot the least is the Hoover sign. This I tried to 
make clear in the accompanying diagram, exaggerating somewhat the 
true state of affairs for the sake of making my point clear. This to 
me has been many a time a very valuable diagnostic aid. You place 
your thumbs against the costal margins of the cartilages on the sub- 
sternal angle, the palm of the hand grasping the side of the chest 
as though one were trying to circumvene the lower part of the 
thoracic cage, the thumbs resting dorni about the junction of the 
eighth or ninth cartilage. You simply judge the distance of exclu- 
sion of both sides of the chest during the inspiration, noticing 
whether or not there is any lagging of either side as compared with 
the other side. The side with the effusion will lag, due to the 
factors described in the diagrams. 


Lung Punctures. 


Antemortem. 


Per cent. 

1. Sterile 

.... 8 

40 

2. Organisms 

12 

60 

Of these: 

(a) Streptococcus hemolyticus . 

.... 9 

45 

(6) Streptococcus viridans . 

.... 1 

5 

(c) Staphylococcus aureus . 

.... 1 

5 

(d) Organisms not identified 

.... 1 

5 

(e) Sterile 

.... 8 

40 

Total 

20 


Postmortem. 

1. 'Sterile 

. ' . . . . 2 

40 

2. Organisms 

3 

60 

Of these: 

(o) Pneumococcus, Type III . 

. . . . . 1 

20 

(6) Streptococcus hemolyticus . 

2 

40 

(c) Sterile 

2 

40 

Total 

5 


Heart Punctures. 

Postmortem. 

1. Sterile 

3 

42.85 

2. Organisms 

4 

57.15 

Of, these: 

(a) Streptococcus hemolyticus . 

3 

75 

(b) Pneumococcus, Ty^e IV . 

1 

25 



Pig. 13 



Number of Days in Hospital 
Fig. 14 
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BLOOD CHEMISTRY IN PNEUMONIA 


Name. 

Date. 




Urea nitrogen, 
mgm. 

Chlorides, 
per cent. 

pH before glucose. 

pH after glucose. 

RpH before glucose. 

RpH after glucose. 

Before 

glucose. 

After 

glucose. 

cT 

.£ 

.*§ S 

se 

•2 E 

McK. 

Nov. 

27 

0.130 

0.190 

0.45 

2.25 

7.25 

1.20 





R. 

Nov. 

28 

0.146 

0.269 

0.75 

2.95 

11.50 

0.49 






Nov. 

29 

0.110 

0.220 

0.60 

3.35 

13.50 

0.54 





M. 

Nov. 

29 

0.104 


0.75 


17.75 

0.50 





P. 

Nov. 

30 


0.232 

1.05 

3.65 

21.75 

0.34 





M. 

Nov. 

29 

0.096 

0.750 


3.65 

22.75 

0.50 






Nov. 

30 

Q.076 

0.240 

0.60 

4.90 

21.25 

0.51 






Dec. 

1 

0.110 

0.194 

0.45 

1.28 

20.00 

0.49 





K. 

Nov. 

30 

0.092 


0. 75 

3.55 

18.00 

0.55 





S. 

Dec. 

2 

0.098 

0.190 

0.70 

3.65 

16.25 

0.47 





w. 

Dec. 

3 

0.100 


0.45 

4.40 

18.00 

0.51 






Dec. 

4 

0.108 

0.252 

0.45 


16.75 

0.57 





P. 

Dec. 

3 

0.180 

0.248 

0.55 

5.40 


0.60 





p. 

Dec. 

3 

0.070 

0.400 

0.40 

4.70 

19.50 

0.50 






Dec. 

4 

0.100 

0.200 

0.55 

3.45 


0.50 





A. 

Dec. 

5 

0.160 

0.232 









H. 

Dec. 

7 

0.076 

0.299 

0.17 








R. 

Dec. 

10 

0.100 

0.204 

1.10 


16.75 







Dec. 

11 

0.160 

0.256 

0.60 


14.75 

0.43 

6.9 





Dec. 

12 

0.180 

0.204 


• ‘ 

16.75 

0.43 

7.6 





Dec. 

13 

0.114 

0.268 

0.75 

.. 

27.50 

0.53 

7.5 

7.5 



B. 

Dec. 

9 

• • 

0.204 

0.60 









Dec. 

10 

,0.110 


0.55 


22.75 

0.43 






Dec. 

11 

O.lOi 

0.264 

0.45 


13.00 

■ .. 


7.4 




Deo. 

12 

0.180 

0.204 

. . 


16.75 

0.35 

7.1 

7.1 



T. 

Dec. 

9 

0.128 

0.228 

1.00 



. 





B. 

Dec. 

12 





14.00 

0.45 

7.5 




McG 

Dec. 

4 

0. 120 

0.328 

0.75 

. 

19.50 

0.41 

7.6 

7.6 




Dec, 

16 

0. 160 

0.216 

0.60 

.. 


0.50 

7.4 

7.4 

7.5 

7.5 

K. 

Dec. 

22 


0.132 






7.4 


7.9 

R. 

Dec. 

23 




• . 

, . 


7.4 


7.4 



Dec. 

24 







7.2 



7.6 


\V. 

Dee. 

31 






.. 

7.5 

7.5 

8.5 

8.5 


Jan. 

1 







7.4 

7.2 

8.0 

7.8 

G. 

Jan. 

1 







7.6 

7.5 

7.8 

7.3 


Jan. 

2 






.. 


7.5 


7.8 

R. 

Jan. 

10 

* 






7.5 

7.3 

8.4 

8.2 


Conclusions. 1. The incidence of Streptococcus hemolyticus 
in the throat has been high, viz., 42 per cent. Would prevention 
of this organism in the throat prevent the subsequent development 
of pneumonia? 

2. More cases died with a negative blood culture than with a 
positive one. Here Streptococcus hemolyticus was the most fre- 
quently found organism in the blood stream. 

3. Leukocji;osis is undoubtedly a favorable factor in the prognosis. 

4. History of a previous attack of pneumonia was foimd in 11,67 
per cent, of the cases, of which 25 per cent. died. 

5. Complications in this series of cases of pneumonia were present 
in 21.89 per cent. 

6. Pleural effusions were found in 24.08 per cent, of the cases. 
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A FURTHER STUDY OF THE RELATION OF HOUSING 
TO PULMONARY TUBERCULOSIS. REPORT ON 
18,891 CASES.i 


By: Frank F. D..Reckord, M.D.,, 

HARRISBTJBG, PA. 


In November, 1918, the author reported a study of the “Relation 
of Housing to Pulmonary Tuberculosis, with a Report on 36,082 
Cases.2” The subject is of great importance at this time, and there 
has been little written upon it in this country. As the author has 
had numbers of requests to continue his researches, it has been 
deemed advisable to publish the results in another series of 18,891 
cases. In the first report it was emphasized that, if the houses of the 
poor are improved, the morals to an important extent will be 
improved, and in so doing the health and the relative efiBciency will 
be benefited. 

We must profit by the example of other nations and be inspired to 
make possible the pursuit of happiness for our huge army of strug- 
gling toilers. We must recognize the need as an economic rather 
than a philanthropic one; we must appreciate the ineffectiveness of 
our elaborate, school systems in making good citizens when the 
infiuence of the home is opposed to it; we must recognize the evils 
incident to bad housing. We must also keep sound and strong the 
large foreign element which is being constantly woven into our 
social fabric. Their foreign ideals must be raised to American 
standards of citizenship, and that cannot be done under the present 
housing conditions of the poor and dependent, which obtain now in 
most districts to which they are generally drawn. 

So long as there is no specific cure for tuberculosis we have no 
means of combating the disease except by adjusting environment, 
increasing the power of , resistance and producing conditions favor- 
able to the prevention and cure of the disease. There, can be no 
doubt that fresh air, proper feeding, cleanliness of person and sur- 
roimdings, rest, tranquillity of mind, careful regulation of the habits 
of the patient and regulated exercise are the factors on ithich a cure 
is based. They may therefore be considered as remedies. So long 
as there is poverty, with all its accompaniments, bad housing, 
insufficient nourishment, unsanitary conditions of industry, ignor- 
ance and many other evils undermining the welfare of society there 
will be tuberculosis, with the usual results of suffering, deterioration 
and premature death. The hope for better days lies not only in the 
prevention of the disease but in the eradication of the causes and the 
existing conditions that influence the spread of tuberculosis. 


» Received for publication Februarj- 6, 1920 . ' Read before the Harrisburg 
Academy of Medicine, February 27, 1920. , . 

- Reckord, Frank F. D.: Am. Jopk. Med. Sc., November, 1918, No. 5, chn, 6/0. 
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As the evils of housing are so largely corrected by educational 
methods, we cannot hope to correct them without the assistance of 
all educational factors. We are beginning to do what should have 
been undertaken a long time ago, to impress upon the youth while 
in school the essential lessons of right living. 

Children are susceptible very early in life to public health educa- 
tion, and if the elementary foundations of sanitary consciences are 
well laid in the schools, these pupils, when fully grown, will be the 
sanitary educators of the next generation. 

in the 'study of these cases the 18,891 cases have been divided 
ihtd two groups, of 10,340 and 8651 respectively: 

In the former series : 

247 families had 1 member, representing 247 members. 
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661 families, members not stated. 


Thus the sum total, not including the 661 families where members 
were not stated, represents 9679-families and 51,871 members, or an* 
average number of persons to one family of 5.4 members. 

In the second series, comprising 8551 cases: 


194 families had 

1 inembfer. 

representing 

194 members. 
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575 families, members not stated. 
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Thus the sum total, not including the 575 families where members 
were not stated, represents 7976 families and 43,340 members, or 
an average number of persons to one family of 5.4 members. 

In the group of 36,062 cases previously reported the average 
number of persons to a family was 5.2 members. 

^ The number of rooms per family is an important study. Con- 
sidering this problem in the first series of cases. 


985 families occupied 

1 room, 

representing 

985 rooms 

2674 
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829 families occupied rooms, number not stated. 


The sum total of families, not including those in which the 
number of rooms was not stated, is 9511 and the number of rooms 
amounts to 27,464; making an average number of 2.8 rooms per 
family. , 

In the second series; i 


743 families occupied 1 room, representing 743 rooms. 
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743 families occupied roomsj 

number not 

stated. 



The sum total of families,- not .including the 743 in which the 
number of rooms was not stated, jls -7808, and the number of rooms 
amounts to 22,942, making an average number of 2.9 rooms per 

family. , 

In the 36,062 cases reported the number of rooms amounted to 

102,674, or an average number of 2.8.per family. So the average 
number of rooms per family may safely be taken as 2.8 per c^nt. 

In this connection it is next important to know the number ot 
persom in the family C 9 mpared with the number of rooms occupied. 
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In the first group it was found that: 


224 cases ha\’ing 1 member to a family occupied 1 room, 
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Total, 985 cases. 


ha\'ing from 1 up to 9 members and over occupied 1 room. 


Just as interesting are the data concerning the number of people 
that lived in 2 rooms: 


9 families ha-vdng 1 member 
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to a family occupied 2 rooms. 
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Total, 2663 families, having from 1 up to 9 members and over, occupied 2 rooms. 


Continuing the study I find that 3519 families made up of 1 to 9 
members and over, abode in 3 rooms as follows: 


4 families having 1 member to a family occupied 3 rooms. 
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From the above information it will be noted that 7167 families 
out of the total 9511 imder consideration in the group of 1 up to 9 
and over membership, or 75.3 per cent., occupied from 1 to 3 rooms. 
In the study of 36,062 the percentage of those living in 1 to 3 rooms 
was 74.5 per cent., thus showing a marked similarity. 

Of the remaining 2344 families, 1523, or 16 per cent., composed of 
the same number of members as given, occupied 4 rooms, while 
826, or 8.7 per cent., lived in 5 rooms and over. 

From this compilation of figures this interesting and striking 
summary is obtained: 

Total number of rooms occupied by families of 9511 


patients, the number of whose rooms is given' . . . 27,464 rooms 

Membership of families of 9679 patients, 5.4 members to 

the family .■■... ,51,871 persons 

Average number of persons to each room 1,9 ■ • • 

Average number of rooms to each family, 5.4 members . ’ 2.8 rooms. 
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TABLE I.— SOCIAL STATISTICS CONCERNING THE 10,340 CASES OF 
PULMONARY TUBERCULOSIS. TABLE SHOWING NUMBER OF 
PERSONS COMPARED WITH NUMBER OF ROOMS OCCUPIED. 


Rooms. 


Occupants: 

Total. 

1 

2 

3 

4 

5 and over Unstated. 

Total .. 

10340 

.985 

2674 

3523 

1523 

806 

829 

Unstated . 

661- 

0 

11 

4 

2 

8 

636 

1 . . . 

247 

224 

9 

4 

1 

0 

9 

2 . . . 

681 

242 

242 

130 

26 

9 

32 

3 . . . 

1268 

214 

478 

414 

104 

43 

35 

4 . . . 

1565 

133 

568 

570 

189 

73 

32 

5 . . . 

1624 

89 

476 

676 

267 

88 

28 

6 . . . 

1437 

33 

385 

630 

253 

110 

26 

7 . . . 

1054 

23 

224 

431 

221 

119 

10 

8 . . . 

774 

15 

162 

284 

193 

114 

6 

9 and over 

1029 

12 

119 

380 

267 

242 

9 


Total number of rooms occupied by families of 9511 
patients the number of whose rooms is given . . . 27,460 rooms 

Membership of families of 9679 patients, 5.4 members to 


the' family 51,871 persons 

Average number of persons to each room 1.9 “ 


Average number of rooms to each family of 5.4 members 2.8 rooms 


Taking up the same problem of number of persons in family 
compared with the number of rooms occupied, in the second group 
of 8551 cases, which has been carried out much further than the 
preceding data, following a suggestion by Dr. Raymond Pearl, of 
the Johns Hopkins University, of Baltimore, we find that: 


164 cases having 1 member to a family occupied 1 
195 “ “ 2 members “ “ 1 


149 “ 

97 “ 


57 “ 

46 “ 

22 “ 



2 “ 
1 “ 


« 3 « 

« 4 

« 5 

“ 6 “ 

<( •J « 

if 8 “ 

u 9 « 

“11 
“12 “ 


u 

a 

a 

u 

« 

u 

<( 

a 


1 

1 

1 

1 

I 

1 

1 

1 

1 


room. 

C( 

<( 

u 

it 

tf 

<( 

cc 


ti 

(I 


Total, 741 families, composed of 1 up to 12 members occupied 1 room. 


There were 2095 families, composed of 1 to 14 members quartered 
in 2 rooms as follows: 


4 families having 1 member to a family occupied 2 
nbers “ “ 2 

tt <* tt 2 

ft if it 2 

it a ** 2 

it ti it 2 

« if it 2 

ti tt tt 2 

ti tt tt 2 

it it tt 2 

a ft tt 2 
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it tt “ 2 

a tt tt 0 
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if 
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if 

“ 3 
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it 
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(t 
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228 

tt 

“ 7 
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it 

“ 8 

73 

tt 

“ 9 

7 

it 

“ 10 

7 

tt 

“ 11 

2 

it 

“ 12 

2 

ti 

“ 13 

1 

it 

« 14 
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if 

ti 

if 

a 
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ft 

ft 

it 
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More astonishing is the information relative to those who lived 
in 3 rooms: 


6 families having 1 member to a family occupied 3 rooms. 


79 

H 

“ 2 members 

tt 

tt 

3 

(( 

353 

t( 

“ 3 

tt 

tt 

tt 

3 

tt 

498 

U 

“ 4 

tt 

tt 

tt 

3 

tt 

616 

It 

“ 5 

tt 

tt 

tt 

3 

tt 

484 

u 

“ 6 

tt 

tt 

tt 

3 

tt 

348 

<t 

“ 7 

tt 

tt 

tt 

3 

tt 

311 

it 

“ 8 

tt 

if 

it 

3 

tt 

278 

tt 

“ 9 

tt 

tt 

tt 

3 

U 

14 

tt 

“ 10 

tt 

It 

tt 

3 

tt 

7 

tt 

“ 11 

tt 

tt 

tt 

3 

tt 

6 

tt 

“ 12 

tt 

tt 

tt 

8 

tt 

5 

tt 

“ 13 

tt 

tt 

tt 

3 

tt 

3 

tt 

« 14 

tt 

tt 

tt 

3 

tt 

1 

tt 

“ 15 

tt 

tt 

tt 

3 

tt 

1 

tt 

“ 18 

tt 

tt 

tt 

3 

‘ tt 

1 

tt 

“ 19 

tt 

tt 

tt 

3 

tt 

1 

tt 

“ 40 

tt 

tt 

tt 

3 
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Total, 3012 families, made up from 1 to 40 members, occupied 3 rooms. 


From this information it will be noted that of this series of 8551 
•cases, of which 743 gave no data as to rooms occupied (thus leaving 
7808), there were 5848 families of 1 up to 40 membership, or 74.8 
per cent, that occupied 1 to 3 rooms. 

Of the remaining 2060 families, 1234, or 15.6 per cent., composed 
of 1 to 27 members, occupied 4 rooms, while 826 families, or 10.5 
lived in 5 up to 25 rooms. 

From this compilation of figures this interesting summary is 
obtained: 


Total number of rooms occupied by families of 7808 

patients, the number of whose rooms is given . . . 22,942 rooms 

Membership of families of 7976 patients, 5.4 members to 

the family •. 43,340 persons 

Average number of persons to each room 1.9 “ 

Average number of rooms to each family of 5.4 members 2.9 rooms 


The author believes that the above study will be convincing and 
that the figures as to the average niunber of members to a family, 
the number of persons to a room and the average number of rooms 
to a family may be taken as a unit of comparison, as there is a 
marked similarity in the three series amounting to 54,953 cases. 

Not only should the home conditions be carefully studied, but 
also the effect of occupational environment. The contributory 
factors in the development of tuberculosis in those employed in 
the industries are no different in kind from those outside the work- 
shop. The only difference is in degree. When in an industry some 
factor is intensified, or there is a combination of factors, we say 
there is an occupational hazard. 

Tuberculosis following a long period of exposure to injurious 
conditions is by far the most co mm on history in all but a small 
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number of cases in which the hazards of occupation play an impor- 
tant part. 


table II.— social statistics concerning the 8551 CASES OF PULMONARY 
TUBERCULOSIS. TABLE SHOWING NUMBER OF PERSONS 
COMPARED WITH NUMBER OF ROOMS OCCUPIED. 



Total 

Booms. 

Occu- 
p.'ints . 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

IS 

25 

Unstated. 

Total . 

8551 

743 

2099 

3021 

1237 

463 

165 

38 

18 

13 

2 

2 

1 

1 

2 

2 

1 

743 

Unstated 

575 




■ 

■ 

5 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 


1 . 

194 




Hi 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

2 . . 

527 

195 

178 

79 

30 

6 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3C 

3 . . 

988 

149 

351 

353 

82 

24 

6 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22 

4 . . 

1286 

97 

429 

498 

162 

53 

7 

3 

3 

0 

0 

0 

0 

0 

0 

0 

0 

34 

5 . . 

1370 

57 

373 

616 

203 

75 

16 

5 

0 

1 

0 

0 

0 

0 

0 

0 

0 

24 

6 . . 

1210 

46 

320 

484 

231 

65 

31 

8 

0 

1 

0 

0 

0 

0 

0 

0 

0 

24 

7 . , 

899 

22 

228 

348 

178 

72 

27 

2 

1 

1 

1 

0 

0 

0 

0 

0 

0 

19 

8 . . 

650 

6 

120 

311 

120 

.52 

22 

3 

3 

1 

0 

1 

0 

0 

0 

0 

0 

11 

9 . . 

649 

2 

73 

278 

184 

70 

30 

3 

2 

4 

0 

0 

0 

0 

0 

0 

0 

3 

10 . . 

60 

0 

7 

14 

14 

12 

8 

4 

4 

1 

1 

0 

0 

0 

0 

0 

0 

1 

11 . . 

35 

2 

7 

7 

8 

5 

2 

0 

1 

2 

0 

1 

0 

0 

0 

0 

0 


12 . . 

32 

1 

2 

6 

9 

5 

3 

3 

2 

0 

0 

0 

0 

0 

1 

0 

0 


13 . . 

15 

0 

2 

5 

4 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 


14 . . 

25 

0 

1 

3 

2 

14 

1 

2 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

15 . . 

12 

0 


1 

2 

5 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 


16 . . 

3 

0 

0 


3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


17 . . 

2 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 . . 

3 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 


19 . . 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 . . 

5 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

1 

24-. . 

1 

0 



0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 . . 

1 

0 

0 

HI 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


40 . . 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 



Total number rooms occupied by families of 7808 patients, the number 

of whose rooms is given . . . ' _ . 

Membership of families of 7976 patients, 57.4 members to the family 

Average number ot persons to each room 

Average number of rooms to each family of 5.4 members .... 


22,942 rooms 
43,340 persons 

1.9 “ 

2.9 rooms 


One of the most harmful factors is dust; dusts may be divided 
according to their physical character as follows: 

(а) Cutting dusts, formed of minute, hard, crystallized particles 
which have sharp, cutting and pointed edges. These dusts are 
composed of iron, or steel, of stone, of sand, or glass, of dried silicates 
in eartlienware, of lime, of pearl. 

(б) Irritant dusts, derived from woods, from ivory, from textile 
fabrics, fluffs of wool, of silk, of cotton, of flax and of hemp, from 
hair, from clay. 

(c) Inorganic poisonous dusts, derived from some poisonous 
chemical compound used for coloring artistic products or for pre- 
serving organic substances, such as furs. These dusts are charged 
with arsenical salts. 

(d) Soluble saline dusts, derived from soluble crystallized sub- 
stances used for dyeing purposes; sulphate of iron and copperas 
yield dusts of this class. 
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(c) Organic poisonous dusts, which are thrown off during the 
making up of tobacco into cigars and snuft’. These dusts carry with 
them particles of the dried tobacco plant. 

(/) Obstructive and irritating dusts composed of carbon, of fine 
particles of coal dust, of scrapings of carbon or of soot, of rouge and 
of flour. 

Most of the recent studies on inorganic dust are convincing that 
metallic and siliceous dusts are the most potent causes of pulmonary 
fibrosis. The latter is most important because more frequently 
encountered. The second report of the British Royal Commission 
on Metalliferous Mines and Quarries (1914) quote experiments of 
Beattie as follows: 

“Certain mineral dusts, such as coal, clay, cement, were not 
shovm by experiment to be injiuious. Other dusts, c. g., silica, 
quartz, flint, sandstone, are injurious, as are also carborundum and 
emery. After careful consideration, therefore, we feel justified in 
concluding that, even although further investigation should disclose 
other dusts as injurious, the dust of fine crystalline silica is especially 
injurious and is more potent cause of fibrosis.” 

The commission was further of the opinion that inorganic dusts 
may be grouped in two classes: 

1. “Dusts, the inhalation of which has not so far been shown to 
be associated with any marked increased mortality from respiratory 
diseases, to this class belong coal, steel, slate, iron ore, clay, lime-: 
stone, plaster of Paris and cement.” (2) “Dusts, the inhalation of 
which is associated with excessive mortality from respiratory dis- 
eases, and especially from phthisis, to this class belong quartz, 
quartzite (i e., ganister and buhr stone), flint and sandstone.” 

The hard, gritty dust composed of sharp and jagged particles 
are the ones to be especially feared. The least important of the 
inorganic dusts is soot. The grinding trade includes a large variety 
of emplojonents, of which metal grinding by either the dry or wet 
process is hygienically as well as industrially the most important. 
The grinding of metal probably involves as much e.xposure to 
decidedly health-injurious conditions as does any other employment, 
if not more so. Chiefly as the result of the inhalation of relatively 
large quantities of fine metallic dust, and not inconsiderable quan- 
tities of fine mineral dust, the mortality from pulmonary tubercu- 
losis in this occupation is decidedly above the normal for occupied 
males generally. The size of the individual particles plays an 
important part. The finer the dust, the more dangerous, as it is 
only the very finest particles which gain access to the lungs. Accord- 
ing to Oliver, so far as the turn methods of grinding cutlery are con- 
cerned, the dry method is, from a health point of view, the more 
dangerous to the workers. The dust is dry and is in the form of a 
verj’’ fine powder, which readily reaches the lungs owing to the 
attitude of the men when at work. Steel grinders sit astride the 
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grinding stone on a saddle, and as they lean forward keeping close 
to^ their work, they cannot but inhale some of the dust, which is a 
mixture of steel and stone. Forks and needles are generally ground 
by. the dry method; knives, scissors, and razors by the wet method. 
• Some are ground by both' methods, e. g., the backs of razors and 
scissors are ground by the dry method and the remainder of the 
blade by the wet. It was in 1865 that Dr. T. C. Hall, of Sheffield, 
drew attention to the high death-rate of steel grinders from pul- 
monary tuberculosis. The average age at death of steel grinders 
was at this period only twenty-nine years, but of late tliis has 
improved. His statistics referred to dry grinding. In wet grinding 
the, rrnming stone passes through a thin layer of water in a trough 
below the stone, so that, as its surface is always kept wet, com- 
paratively little dust is given olf during the process of grinding; but 
wliile the atmosphere is clearer of dust the floors and walls of the 
workshop are damp and cold. It is no uncommon thing to find men 
engaged in different processes in one large room, so that the dust 
that is generated affects not only the workman sitting at his own 
grinding stone but the other inmates of the room as well. 

In the case of a worker exposed to unusual quantities of inorganic 
dust the majority of the particles are, for a varying length of time, 
arrested by the moist surface of the mucous membrane, by the action 
of the ciliated epithelium and by the phagocytes. Sooner or later 
these defensive forces weaken and finally the dust passes into the 
lymph channels and also along the finer bronchi until it reaches the 
parenchyma of the lungs. As a foreign substance it then sets up a 
chronic inflammatory process. 

The experience of Landis, ’ Arlidge'^ and others is that the anterior 
and inferior marginal portions of the lungs, where expansion is most 
free, are always less affected than the posterior and apical portions. 
Kadiographic evidence shows also that change frequently is slightly 
more advanced in the right lung than in the left. 

The observation of a British departmental committee upon 
respiratory diseases, and in particular bronchitis, pneumonia and 
tuberculosis and their relation to occupation exposure, were that 
“pulmonary disease manifests itself- in three kinds or forms; as 
ordinary tuberculous phthisis, acute or chronic; as fibroid phthisis, 
and as a mixed form when a tuberculous process is ingrafted sooner 
or later upon the fibroid. Fibroid phtliisis is always a slow disease. 
It consists in a chronic reactive inflammation • around the many 
minute foci of dust inhalation, which by- coalescence gradually 
invades large areas, impairing and strangling the proper lung tissues 
in corresponding measure. Again a lung so impaired is very liable 
to harbor bacilli, especially the tubercle bacilli, by the influence of 


’ La-ndis, H. R.: 
■* Arlidge, J. T.; 
p. 251. 


Jour. Indus. Hyg., Julj% 1919, No 3, i, 117-139. 
Hygiene-Diseases and Mortality of Occupation, London, 1892, 
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whicli it may be still further destroyed.” Frequently it is most 
difficult to determine whether the condition is tuberculous or not, 
and even the roentgenograms may be difficult to interpret. Patients 
are frequently admitted to sanatoria with a diagnosis of pulmonary 
tuberculosis, but: what they are really suffering from is a diffuse 
fibrosis of the lungs and dilatation of the bronchi. 

Another thing that cannot be emphasized too strongly is the evi- 
dent difference in resistance of individuals to dust. Two men may 
be working at the same occupation and imder the same environment, 
and yet one will show marked fibrosis and the other may show little 
change. 

From the bacteriological studies of Sweaney and MacLane® 
in testing samples of dust it was found that of 134 samples taken 
from rooms where open cases of tuberculosis were being treated 
12 were positive. Of 18 samples taken from a coimty jail 3 
were positive. Seven positive samples were found in single and 
double rooms facing north while only two were found in rooms 
facing south. The greatest percentage of positive samples were 
found in places where the greatest number of open cases were being 
treated. It may thus be readily appreciated what a menace dust is, 
generally as it is such a convenient carrier of the tubercle bacilli. 

The factor of ventilation is relative; the more dust the more ven- 
tilation required. It is just as important that men, women and 
children receive proper ventilation during the day as at night. A 
small amount of dust or fmnes may be very dangerous if there is 
no provision for fresh air. Overcrowding in a work room is a menace. 
Excessive humidity coupled with extremes of heat or cold tend to 
reduce bodily resistance; and this makes another hazard for the 
workman. 

Along wnth exposure to dust and improper ventilation, over- 
crowding, the posture of the workman, nervous strain and the 
fatigue of too swift a pace or too long hours are some of the more 
important factors to be considered in connection with the effect 
of occupational environment. 

In the 10,340 cases of our first series there were 5815 males and 
4525 females. From the occupational standpoint the males under 
occupational age totaled 805 (native 768, foreign 36, unstated 1); 
those unth no occupation, 1707 (native 1023, foreign 684); those 
occupied 3303 (native 1972, foreign 1331) ; grand total 5815. 

Studjnng those occupied it was foimd that the engineers and 
sun^eyors. led the professional group; book-keepers, clerks, and' 
copjnsts maintain their usual lead in the clerical and official group, 
commercial travelers in the mercantile and trading group, saloon- 
keepers and bartenders in the public service group and barbers and 
hair-dressers in the personal service group. The foreign laborers 

■* Sweany and MacLane: Illinois Med. Jour., 1919, No. 6,^xxxix, 302. 
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outnuniber the native in the laboring and servant group. In the 
manufecturing and mechanical industry group the machinists 
come first with the steel-workers, tailors, mill and factory operatives 
(textile), carpenters and joiners, stationary engineers and firemen, 
clock and watch repairers, jewelers, boot and shoemakers, painters 
and glaziers, plumbers, gas and steam fitters, blacksmiths, butchers, 
cigarmakers and tobacco workers following in order named. 

In the agricultural and transportation group the miners and 
quarrjunen come first, followed by draymen, hackmen, teamsters, 
steam railroad employees and farmers, planters and farm laborers. 
The laboring and manufacturing groups lead with the largest 
numbers respectivel 5 ^. 

In regard to the female occupations the housewife predominates, 
followed in the gainful occupation class by servants, mill and factory 
operatives, bookkeepers, clerks, copyists, dressm kers, seam- 
stresses, laundresses, stenographers and typewriters in order named. 
Those under occupational age numbered 926 (native 883, foreign 
43); those with no occupation 944 (native 778, foreign 166); all 
occupations total 2655 (native 1884, foreign 771). 

In the second series of 8551 cases there were 752 native, 29 foreign 
and 1 unknonm males who were under occupational age. Under the 
heading of no occupation appears 1000 native and 609 foreign, 4 
unknown. In the group of occupations 1444 were native, 995 foreign 
and 6 unknown. Of the 796 females under occupational age 760 
were natives, 36 foreign; there were 765 with no occupation (645 
native, 120 foreign); those occupied were 2147, with 1521 native 
and 623 foreign, 3 unknown. 

Of those occupied there is a similarity in findings, but in the 
personal service group it is interesting to note that next to the 
barbers and hair-dressers follow closely the soldiers, sailors and 
marines and not far behind the policemen, watchmen and detectives. 

The Pennsylvania State Department of Health has a model 
housing ordinance for cities and boroughs to follow in enacting 
ordiiiHtXiccs 

1. It shall be the duty of the board of health to investigate the 
sanitary conditions of tenement, rooming, lodging and boarding 
houses, and when the same are found not to be in conformity with 
the requirements of this ordinance, or in the opinion of the board 
of health to be a menace to those occupying the same, or employed 
therein, or to be overcrowded, to condemn the same and to notify 
the owners or agents thereof in writing, setting forth^ the non- 
compliance with requirements of this ordinance, or the insanitary . 
or overcrowded conditions thereof and specifying in witing the 
changes or alterations which shall be made thereto for the purpose 
of relieving such conditions and further specifying the time vnthm 
which such changes or alterations shall be completed or overcrow - 
ing relieved. 
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2. For the purpose of this ordinance the several classes of buildings 
referred to herein are defined as follows: 

(a) A lodging house shall mean any building or portion thereof 
in which five or more persons are furnished with sleeping accom- 
modations for a single night either for hire or for charity. 

(b) A rooming house shall mean any building or barracks or por- 
tion thereof in which persons are received, housed or lodged either 
for hire or for charity. 

(c) A boarding house shall mean any building or portion thereof 
in which persons are received, housed, lodged or furnished with 
meals for hire. 

(d) A tenement shall mean any building or portion of a building 
or block of buildings which is occupied by tu’o or more families who 
have a common right in the halls, stairways, cellars and plumbing, 
yard or any one of them. Tenements shall include apartment houses 
apartment hotels, flats, two- and tliree-family houses, and any build- 
ing not otherwise described which is used for multiple habitation 
where any portion thereof is used in common. 

3. All buildings of the classes specified herein located on or adja- 
cent to a highway in which a public water main is laid shall have the 
public water supply distributed through the building as to furnish 
an adequate quantity of wholesome water, with reasonable facilities 
for drinking and washing purposes for the occupants thereof; pro- 
vided, that in tenements each family shall be furnished with water ■ 
supply for their separate use. All buildings of the classes specified ■ 
herein so located that a public water supply is not accessible, shall ■ 
be furnished with an approved private water supply distributed in 
an approved manner. 

4. All buildings of the classes specified herein located on or adja- 
cent to a liighway in which a public sewer is laid shall have the 
drainage system of the building connected thereto, and there shall 
be furnished adequate and sanitary toilet facilities for separate use 
of each family. All buildings of the classes specified herein so located 
that a public sewer is not accessible shall be furnished with a sub- 
stantial and sanitary tjqje of cesspool, privy or other device, con- 
structed, installed and maintained in an approved manner; provided,- 
that in tenements each family shall have separate toilet facilities. 

5. All rooms used for sleeping purposes in buildings of the classes 
specified herein shall have at least 600 cubic feet of air space or 70 ■ 
square feet of floor area for each occupant of said room; provided, 
that no cellar, basement, lower story or any portion of a building 
of which one-half of the height from the floor to the ceiling is below 
the level of the ground adjoining, shall be used for sleeping purposes. 

6. All buildings of the classes specified herein shall be so located 
that reasonable open space or spaces furnishes natinal light and air ■ 
to the windows of each room in said buildings. Each, room in said 
buildings used for living or sleeping purposes shall have a windoiv 
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or windows opening directly to the outside and furnished with sash 
so constructed and maintained that they may be easily opened to 
provide ample ventilation. Said window.? .shall be proportioned as 
follows: 

MINIMUM AREA OF WINDOWS. 

Window area in square feet per capita. 


Number of persons When window is When windows are in 

occupying room. in one wall. opposite walls. 

1 10 8.0 

2 9 7.0 

3 S 6.5 

4 or more 7 6.0 


Fig. 1. — ^Extreme overcrowding of land. 



7. Any building of the classes specified herein or any portion 
thereof shall not be occupied if it is in such condition, that in the 
iudgment of the board of health sanitary methods of living cannot 
be maintained. If the board of health deems it necessary m the 
interest of the public health they shall notify in wntmg the owner 
or agent of any such building describing the insanita^ conditions 
that exist therein requiring the same to be abated vfitlun a specified 
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time and that after the expiration of the time specified the premises 
. shall not be occupied unless thej”- be placed in an approved sanitarj’- 
condition. If at the expiration of the time given in the said notice 
its requirements have not been complied vith, the said bufiding shall 
be vacated and the board of health shall post a sign or placard upon 
the property in a conspicuous place, stating that the building or any 
part of it, or the premises, as the case maj'’ be, is in an insanitary’- 
condition and shall not be occupied. 



Fig. 2 . — Filthy alley — no place for children to play. 


8. lYhenever notice is given under the provisions of this ordinance, 
the same shall be served upon the person to make such correction, 
or his agent, by the duly authorized agent of the board of health, 
or by mailing a copy of the said notice to the last kno-nm address of 
such person or his agent, and by posting a copy of this notice in a 
conspicuous place upon the premises affected. The notice and 
placard or sign stipulated in Paragraph 7 hereof shall not be removed 
or defaced rmtil its removal is authorized in VTiting by the board 
of health. 

9. .^y person, firin or corporation -who shall violate any of the 
provisions of this ordinance shall upon conviction before any justice 
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of the peace alderman or magistrate be fined not less than five (§5) 
dollars per day or more than twenty-five ($25) dollars per day, for 
eaeh day during which the premises have been used after the expira- 
tion ot the time specified in the aforesaid notice of the board of 
health and also the cost of prosecution. 

. case any violation of this ordinance also constitutes a 

violation of an Act of Assembly of Pennsylvania for which a penalty 
IS provided by law, with which penalty the penalty provided by 



Fig. 3. — WindoTyless room — occupied by three small children. 


this ordinance may be inconsistent, in such cases the penalty pro- 
vided by the Act of Assembly shall take precedence and shall be the 
penalty imposed for such violation. 

11. Whenever in this ordinance the words ‘accessible, approved, 
reasonable, available’ or words of like import are used, it shall be 
understood that die accessibility, approval, reasonableness, avail- 
ability shall be determined by the Board of Health. _ 

12. All ordinances or parts of ordinances inconsistent herewith 
are hereby repealed. 

Appendix. Housing improvements are primarily directed to the 
structural features of the building; however, it must be borne m 
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mind that other factors enter into the problem and it may be advis- 
able to add sections to the ordinance covering the following points : 

(а) That no buildings of the classes specified herein shall be con- 
structed on the rear end of a lot or in conjunction with other build- 
ings miless the said building shall have a full frontage upon a public 
street and be so located that the said building shall not cut off or 
interfere with the light and air of any building on the same lot. 

(б) 'That no tenement house or lodging house hereafter erected 
may be occupied where a public sewer is not accessible or where the 
public street is not sewered, graded and open to public travel. 



Fig. 4. — ^The above picture shows that even in semirural districts, where therb 
would seem to be sufficient sunlight and fresh air for all, conditions exist which 
practically duplicate the worst overcrowding of our cities. 


It must further be borne in mind that the cleanliness of the build- 
ing and it environments are essential to wholesome living conditions, 
for example: 

(c) In tenement houses the oAvner should be held responsible for 
the maintenance of the common halls, stairwaj'^s, cellar, yard, etc., 
in a cleanly condition. 

(d) The accumulation of rubbish, ashes, garbage or organic 
wastes on the premises of tenement houses shall not be permitted. 

(e) The groimds of tenement houses and lodging houses shall be 
either paved or graded and drained so that water will not be retained.' 
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Ihese items (c) (d) (r) maj'- be controlled by adding proper sections 
to this ordinance or by considering such conditions as public nui- 
sances and the board of health abating them as such. 


TABLE HI.— CHARACTER OF DWELLINGS OCCUPIED BY 14,365 CASES OP 
PULMONARY TUBERCULOSIS AND ALLIED CONDITIONS. 
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From the above table it will be noted that 11,964 cases, or 83 
per cent, lived in private houses. Of course, these houses differ 
greatly as to the number and size of rooms. We should consider 
the construction and location of the average private house in the 
poorer section of our cities — ^frequently long rows of small, dark 
houses opening upon courts, thus being deprived of the sunlight and 
dresh air, and kept in poor repair, subject to damp or wet cellars, 
poor sanitation, incubators for infections, such as tuberculosis. 
When it is realized that between 74 and 75 per cent, of families, 
averaging 5.4 members to a family live in 1 to 3 rooms, it is readily 
seen how difficult it is to arrange for the management of a tubercu- 
lous member and the need of sanatorium treatment in such instances 
is obvious. 

Of these 14,365 cases, 3357 were classified in the incipient stage: 
1688 males and 1669 females respectively. 

In the moderately advanced stage there were 3833 males and 
2628 females, or a total of 6461. The males outnumber the females 

by 1205. ^ , 

In the far-advanced class there were 2869 males and 1417 females, 
or a total of 4286. Here also the males predominated by 1452. 

The reason for the preponderance of the males is obvious and has 
been elaborated upon in the preceding report. 
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The death-rate from pulmonary tuberculosis in the registration 
area of the United States for 1917 was 128.9 per 100,000 or a total 
of 97,047 deaths. In the commonwealth of Pennsylvania the death- 
rate per 100,000 in 1918 was 128.4, or a total of 11,298 deaths. 
Investigating the matter in some of the well-known cities of Penn- 
sylvania we find: 

Estimated population of a number pf cities in Pennsylvania and 
deaths from pulmonary tuberculosis during 1918. Foreign and 
negro element of population expressed in percentage. 


Cities. 

Allentown . 




Population. 

66,708 

Foreign, 
per cent. 

12.0 

Negro, 
per cent. 

0 

Deaths. 

88 

Altoona 




60,757 

10.0 


29 

Bethlehem . 




14,554 

6.2 

0 

13 

Bradford . 




15,789 

15.0 

0 

10 

Butler . 




29,670 

17.0 

0 

22 

Carbondale 




19,952 

17.0 

0 

10 

Chester 




42,318 

17.3 

12.4 

86 

Coatesville 




15,541 

13.2 

13.7 

11 

ConnellsviUe 




16,299 

12.4 

0 

11 

Dubois . 




15,323 

16.8 

0 

8 

Easton . 




31,172 

10.9 

0 

31 

Erie 




77,993 

22.5 

0 

130 

Harrisburg 




74,737 

9.8 

7.7 

71 

Hazelton . 




29,473 

23.6 

0 

20 

Johnstown . 




72,405 

27.6 

0 

64 

Lancaster . 




52,021 

6.8 

0 

60 

Lebanon 




22,159 

6.5 

0 

24 

McKeesport 




49,087 

29.6 

0 

35 

MeadviUe . 




14,132 

12.3 

0 

13 

New Castle 




42,697 

23.8 

0 

30 

Oil City 




19,969 

13.4 

0 

15 

PottsviUe . 




23,060 

10.5 

0 

38 

Pittsburgh . 




593,300 

26.3 

4.8 

738 

Pittston 




19,351 

29.2 

0 

14 

Philadelphia 




1,761,026 

24.7 

, 5.5 

3389 

Reading 




119,249 

9.2 

0 

118 

Scranton . 




152,283 

27.0 

0 

124 

South Bethlehem 



25,512 

41.9 

0 

39 

Shenandoah 




30,305 

40.6 

0 

18 

Shamokin . 




21,217 

14.2 

0 

20 

Sunbury 




17,062 

2.0 

0 

15 

Williamsport 




34,437 

7.3 

0 

31 

Wilkes-Barre 




77,892 

24.0 

0 

77 

York . . 




* 53,884 

3.6 

0 

56 

Steelton 



. 

15,968 

32.7 

9.0 

19 


DEATH-RATE FROM PULMONARY TUBERCULOSIS PER 100,000 
POPULATION DURING 1917. CITIES IN UNITED STATES. 


The registration area 128.9 

Registration States 12G.8 

Cities in registration States 138.2 

Rural part of registration States 11C.6 

The registration cities in non-registration States 156. 0 

All registration cities 140.7 
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REGISTRATION CITIES OF 100.000 POPULATION OR MORE IN 1910. 
Place. 

Birmingham, Ala. : 

W. 

c ! 

Baltimore, Md.: 

W. 

c 

Boston, Mass 

Bridgeport, Conn 

Chicago, 111 

Cincinnati, Ohio ' 

Cleveland, Ohio 

' Denver, Col 

Detroit, Mich 

Los Angeles, Cal 

Louisville, Ky.: 

W. 

C 

Miimeapolis 

Memphis, Tenn.; 

W 

C 

New Orleans, La. : 

. W 

C 

Newark, N. J. 

New York 

Bronx Borough 

Brooklyn Borough 

Manhattan Borough 

Queens Borough 

Richmond Borough 

Portland, Oregon 

Philadelphia, Pa 

Pittsburgh, Pa 

San Francisco, Cal 

Scranton, Pa 

Seattle, Wash 

St. Paul, Minn 

Washington, D. C.: 

W 

C 

Conclusions. What methods shall be used to improve the home 
conditions and occupational environment of our people? 

1. If the children are to be the sanitarians of the future, there 
must be systematic health instruction in the public schools. Carry- 
ing out this idea the Pennsylvania State Department of Health 
purposes to furnish data on this subject to the Pennsylvania State 
Department of Public Instruction for a book which will be used 
throughout the extensive school system in this State, so that every 
school child will not only be taught this major branch but null be 
compelled to pass an examination upon its completion. Also the 
State Health Department is developing a public health school 
which is to be conducted by means of the daily and weekly news- 
papers and is comprised of twenty-four lessons on topics such as 
tuberculosis, school hygiene, milk, sanitation, the dinner bucket, 


Rate. 
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colds, flies and others, WTitten in a style to appeal to the public 
generally. The State will be organized with classes, each community 
having its secretary, who will manage the affair. It is to be hoped 
that the children as well as adults thus instructed will not be satis- 
fied to continue to live in an atmosphere or environment, which 
they can improve by putting into execution some of the knowledge 
obtained. It is not only important to teach people certain truths, 
but to see that they make practical use of them. Many of the well- 
recognized principles of preventive medicines are thoroughly under- 
stood by the laity, but their practice is sadly neglected. 

2. More publicity is needed, so as to place the needs of a town 
or city before the general public, who may be ignorant of existing 
conditions. By the demand of the public many evils, such as over- 
crowding, improper sanitation and poor ventilation in public places, 
are eradicated and additions for the public good, such as fresh air 
schools, are obtained. 

3. Greater effort should be made in connection with the estab- 
lislunent of fresh-air schools, and rounding up in the communities 
and rural districts the children, who are pre-tuberculous or in the 
active process of the disease and in providing treatment for them. 
It is hoped that in the future all schools will be conducted on the 
fresh air plan. 

4. It is important and necessary that employers be kept reminded 
as to their duty to their employees. Rest rooms should be provided 
where a little recreation and relaxation may be obtained during the 
lunch hour. In many places firms are providing hot limches at a 
reasonable rate to their employees, which does away with the carry- 
ing of cold articles of food and likewise provides relaxation at meals 
under favorable conditions. 

5. The establishing of health centers in each of our cities and in 
representative towms of the rural districts, which shall be the centers 
of all activities pertaining to the uplift of the community. These 
centers in Pennsylvania are utilizing the rooms used by the State 
Clinics and the organizations that are engaged in this work are 
composed of individuals who are endeavoring to do their share in 
theh particular spheres. Stated meetings are held which are 
attended by chiefs of the tuberculosis, genito-urinary, child welfare 
and prenatal clinics, the coimty medical director and representa- 
tives from the health council comprised of the American Red Cross, 
Associated Charities, Women’s Clubs and Societies, Men’s Clubs, 
including the Rotary and Kiwanis Clubs, Chamber of Commerce, 
Fraternal Organizations, Chinches and Newspapers. At these 
meetings all social problems are considered and plans made to better 
existing conditions. Nutrition classes are being started and children 
from tw’’elve to sixteen years of age are taught to cook; also mothers’ 
clubs w’^here lessons in sewung, planning meals and care of the baby 
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are given; also little mother’s leagues where girls are taught how to 
clothe, feed and bathe the baby. 

6. It is important to constantly keep before the public, sick or 
well, the value of sunlight. Simlight is needed by all, in fact all 
measmes upon which we rely for the cure of tuberculosis are those 
which we should recommend to . the well in order to make them 
stronger, happier and more vigorous. In the recent research work 
of Sweany and MacLane,® Chicago, it was shown they found that 
a suspension of tubercle bacilli in salt solution was killed in tw^enty 
minutes in direct sunlight mth the rays of the sim at an angle of 
60 degrees; five hours in a film of dust in direct sunlight: five days 
in a film of dust in a south room and seven days in a film of dust in a 
north room. Soparker’^ has also performed noteworthy experiments, 
his work consisted in testing the resistance of tubercle bacilli under 
varying conditions such as sunlight, diffuse daylight and darkness. 
He found that the tubercle bacilli will live twenty days in moist 
sputum; three hundred and nine days in the dark; five days in diffuse 
daylight in dust and two hours in direct sunlight in dust. His work 
shows clearly that sunlight is the worst enemy of tuberculosis. 

7. We recoil in horror from the leper house or the cholera camp, 
yet the, deadliest known hotbed of horrors, the spawning ground 
of more deaths than cholera, smallpox, yellow fever and bubonic 
plague combined, is the dirty floor of the dark, unventilated living 
room, whether in city tenement or village cottage, where children 
crawl and elders spit. However we may improve the most insanitary 
house or room, make it habitable for either sick or well, but if we 
neglect to improve the occupants of the house, all our efforts will be 
of no avail. Every sanitary housing plan which does not take into 
account the sanitation or personal hygiene of its occupants must 
fail. They are inseparable. Sanitation of the house must go hand 
in hand with personal family hygiene. 

8. Instead of Nature being able to cure tuberculosis unaided, as 
a matter of fact she has neither the ability nor the inclination to do 
anji:hing of the sort. There is no class of patients whose recovery 
depends more absolutely upon a most careful and intelligent study 
and regulation of their diet, of every detail of their life tluoughout 
the twenty-four hours and of the most careful adjustment of air, 
food, heat, cold, clothing, exercise, recreation, by the combined 
forces of sanitation, muse, and physician. It is only by education 
and education of the highest type that we have any reasonable 
prospect of cure. 

9. Finally, it is the duty of every physician to influence public 
opinion, that the evils incident to bad housing, occupational environ- 
ment and sanitation may be improved, so that the children, the 
hope of the future, may be given a chance. 


® Loc. cit. 

Soparker, M. B.; 


Indian Jour. Med. Research, CalcuUa, 1917, iv, C27-G50. 
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Symptoms in the Diagnosis of Disease. By Hobart Ajioey 
Hare, M.D., B.Sc., Professor of Therapeutics and Diagnosis in 
the Jefferson Medical College of Philadelphia; Physician to the 
Jefferson Medical College Hospital; one time Clinical Professor 
of Diseases of Children in the University of Pennsylvania; 
Commander, U.S.N.R.F.; Author of a Text-book of Practical 
Therapeutics and a Text-book of the Practice of Medicine. 
Eighth edition, thoroughly revised. Pp. 562; 195 illustrations and 
9 plates. Philadelphia and New York: Lea & Febiger, 1920. 

The eighth edition of this standard work of Dr. Hare has been 
gone over thoroughly and carefully revised. Like the other works 
of which he is the author, and which have attained to many editions, 
this present volume shows that when revision is spoken of it is in 
truth a real revision. One of the secrets of the large number of 
editions that his works total is that in all things the author is a 
thorough student and omniverous reader. He keeps thoroughly 
up to date in the current medical literature, and from his knowledge 
of the literature that has gone before and of the valuable achieve- 
ments in medicine in the past he is enabled to sift out the wheat 
from the chaff and give to his readers only those facts and elements 
which in his mature judgment are valuable. 

This eighth edition follows very much the same general line as 
did the previous ones. The author takes up in detail in the early 
chapters the symptoms that arise in the various parts of the body, 
and in the latter chapters describes even more minutely what may 
be called the leading sjrmptoms. There are two things which, 
added to the book, would seem to the reviewer to enhance its value. 
The first of these would be a brief discussion of the genesis of the 
various sjouptoms; the second suggestion is that the chapter on 
pain be discussed more fully and more completely. 

The book is to be recommended most highly. The subject-matter 
as it is arranged and discussed is certainly presented in such a way 
that it will be most valuable to those most interested in the diagnosis 
of disease. The illustrations and typographical work leave nothing 
to be desired. J. H. M., Jr. 
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Transactions of the Association of American Physicians. 

Vol. XXXIV. Pliiladelpliia: Printed for the Association. 

This volume contains either in entirety or in abstract the papers 
presented at the Thirty-fourth Session of the Association of American 
Physicians. A year has elapsed since the meeting was held at 
Atlantic City. Most of the papers, and indeed probably all of 
them, have been published in some medical magazine. 

Almost every phase of internal medicine is covered by these 
articles. Many of them deal with observations and conditions 
consequent upon military service. Trench fever, war nephritis, 
effort syndrome and pneumonia are dealt with by ex-members of 
the medical corps. Lethargic encephalitis and influenza, too, are 
taken up in several papers. 

A noteworthy contribution is the one on “The Influence of 
Dr. Osier on American Medicine.” Dr. George M. Kober deserves 
much commendation for his excellent record of the life and service 
of our great English doctor. 

The members of this Association are to be congratulated upon the 
uniform excellence of the presentations. This is so all the more 
because they represent the work done during a war year when there 
is a big tendency to be discouraged in individual endeavor. Dr. 
McCrae as Secretary of the Association deserves much credit for 
the able manner in which this volume has been edited. T. G. S. 


The Transmutation of Bacteria. By S. Gurney-Dixon, M.A., 

M.D. (Cantab.), M.R.C.S. (Eng.), L.R.C.P. (Lond.). Pp. 179. 

Cambridge University Press, 1919. 

• The author presents the material in this book as his thesis for 
the degree of M.D. at the University of Cambridge. It is a col- 
lection of references from English and a very few other sources, 
to which Dr. Gurney-Dixon has added a series of his own experi- 
ments. 

It is unfortunate that at the time of collecting his notes the author 
•did not have at his disposal the original articles of Kruse and of 
Cohn, to whom we owe the present idea of bacterial specificity, but 
who recognize the variations possible in a single-celled organism 
the generations of which can be changed many times in the span 
of a day. The author’s conclusions, however, would indicate tliat 
he realizes the inability of anyone to distinguish between variation 
and mutation until we are able to define a species. It seems 
to tlie reader that more emphasis might be laid upon evolutionary 
mutation and the possibility that some of the variations might be 
explained by considering that the bacteria were spores or degen- 
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erated strains. Many instances of variation are given, most of 
which can be explained upon technical grounds. Surely no e\'i- 
dence is adduced of a true mutation according to De Vries. The 
author offers the suggestion tlrat there is a considerable chance of 
bacteria changing their enz;^Tnes without tlieir essential natural 
history undergoing mutation. Since ferments are fluid it does not 
seem well for them to be considered one of the principal criteria 
upon which species are based. The book is nicely printed and the 
references to literature in English are numerous. H. F. 


Manual of Tropical Medicine. By Aldo Castellani, London 
School of Tropical Medicine, and Albert J. Chalmers, Director, 
Welcome Tropical Research Laboratories (Soudan Government). 
Third edition. Pp. 2436; 925 illustrations. New York: William 
Wood & Co., 1920. 

The new and greatly enlarged edition of this truly encyclopedic 
work has been thoroughly revised and offers 700 additional pages 
of matter and 300 more illustrations. The same general arrange- 
ment has been retained as in earlier editions. The first part deals 
with such introductory subjects as climate, races of man and 
foods, and treats of these in a way which is both scientific and 
interesting. The second part discusses the causes of diseases of 
the tropics, taking up the various poisons, protozoa, metazoa and 
vegetable parasites of etiological importance. The material here 
has been greatly added to and constitutes in its amplitude a work 
by itself. The third part considers the various diseases as such, 
dividing them into fevers, general diseases and diseases of the several 
sj’^stems. Here also many additions have been made, among which 
are morbid conditions associated especially with warfare. 

The most enthusiastic approval is due the authors for tlie masterly 
completeness of this work. Its supreme position as a reference 
book of tropical diseases cannot be questioned. The subjects are 
discussed from every angle, the etiological aspects being particularly 
developed as the result of personal observation by the author. 

The most obvious criticism is, of course, the prodigious thick- 
ness of tlie volume. Frankly, 2436 pages are decidedly too many 
to be included between two covers. The authors themselves recog- 
nize tliis fact, but believe that a two-volume work does not 
suit the conveniency of practitioners in tropical countries.’ This 
is perhaps true, but surely tlie present acknowledgedly unwieldy 
volmne will suit them even less. The large size is due chiefly 
to the amount of repetition inevitable in treating tlie causes of 
disease apart from diseases tliemselves. It is surely evident enough 
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that if the two are to be considered as distinct subjects one volume 
should be devoted to general and one to special patholog3^ 
Perhaps a more serious objection to the present edition is to 
be found in the ruthless revision which the protozoa ha^^e suffered. 
The authors, in former editions, have already developed a deplor- 
able tendency to split up well-known genera into several new ones, 
and for familiar names, such as ameba, to substitute neAver ones, 
such as loeschia. The objection here lies not merely in the great 
inconvenience to scientific workers in relearning a nomenclature 
at the appearance of each new edition of a standard work, but 
also in the very unfortunate substitution for a Greek or Latin 
name of significant derivation, of the name of an individual which 
has no etjTnological significance whatever. Now the new edition 
of this work not only discards the name trypanosoma for the 
human fonns — while retaining it for the animal forms — but sub- 
stitutes for it the name of the author! So Trypanosoma gambiense 
becomes Castellanella gambiensis and the rhodesian form C. 
rhodesiensis. Surely a most indelicate proceeding. One form is 
actually named Castellanella castellanii. M. McC. 


Diseases of the Chest and the Princifles of Physical Diag- 
nosis. By George W. Norris, A.B., M.D., Assistant Professor 
of Medicine in the University of Pennsylvania, and Henry R. 
M. Landis, Assistant Professor of Medicine in the University 
of Pennsylvania, Avith a chapter on Electrocardiograph in Heart 
Disease, by Edward Krumbhaar, Assistant Professor of 
Research Medicine in the University of PennsyNania. Second 
edition. Pp. 844; 433 illustrations. Philadelphia and London; 
W. B. Saunders Company, 1920. 

With the advent of the second edition of this work the medical 
profession has at its disposal the best book upon physical diagnosis 
in diseases of the chest so far published. In this edition much 
material has been added. All our knowledge gained during the 
Avorld Avar, insofar as diseases of the chest are concerned, has been 
included. The newer conceptions of the influenzal and strepto- 
coccic pneumonias and empyemata, as Avell as spirochetal bron- 
chitis, chronic inflammatory conditions of the lungs of uncertain 
etiology, calciflcation of the lungs haA’e been added. 

The many noteworthy features of the first edition haA’e all been 
maintained. A large space has been gNen to diagnostic acoustics. 
In so doing the authors haA^e put the art of diagnosis upon a good 
physical basis, and in a way so that the student can interpret 
his findings in a pathological manner. The book is magnificently 
illustrated, The photographs of the frozen sections shoAV the 
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relationsliip of various anatomical parts as related to physical 
diagnosis in a most admirable way. The diagrammatic illus- 
trations are all very clear. Various instrumental diagnostic 
methods are included, but only those which have proved their 
clinical worth. The chapter on the electrocardiograph is especially 
to be mentioned under this heading. It is very clear and concise, 
and is that portion of oiu- newer method of cardiac study vdth 
which all students should be acquainted. Another chapter is 
given up to the diseases of the diaphragm, a portion of our exami- 
nation which is only too often passed over entirely. 

The book is a great deal more than the usual book upon physical 
diagnosis.' In all cases a definition of the disease under considera- 
tion, as well as its etiologj’", morbid anatomy, sjunptoms and a 
final diagnosis, is given. The book shows throughout a most careful 
and painstaking compilation. The authors are to be congratulated, 
as this book is one of the greatest steps forward in securing for our 
patients better and more scientific medicine. T. IC. 


Sexual Impotence. By "^'ictor G. Vecki, M.D. Sixth edition. 

Pp. 409. Philadelphia and London: W. B. Saunders Com- 
pany, 1920. 

This, the sixth edition of Vecki’s book, partakes of the recog- 
nized standing of the pre^dous editions as one of the accepted 
authoritative vTitings on the subject. The material is presented 
with practically no change in its arrangement and the author has 
incorporated but twelve new references from the literature of the 
past five years. The subject of endocrinology, however, is entered 
into with greater fulness and vdth a more positive knowledge of its 
therapeutic value. It is strange that the author continues to use 
words of questionable etjmological correctness such as sperma, 
diphtheritis, catarrhalic, prostata, centra, sexualibus, et cetera, 
as they distract the attention and destroy the pleasure of reading. 
Likewise, one notices the omission in this edition, as in its prede- 
cessors, of a more thorough exposition of clwonic prostatitis in its 
relation to impotence, and the same might be said of sj^philis. 
Lallemand and his dread “spermatorrhea” still occupy the center 
of this author’s stage, though in the practice of most m’ologists 
both have been long since relegated to the minor role of interesting 
historical personages in the light of iriodern pathological study. 
The book has gained four pages over its predecessor, though 
retaining its usual size, binding and excellence of workmanship 
in publication, A. R. 
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Manual op Nursing Procedure, By Amy E. Pope, Visiting 

Instructor, San Francisco, . Calif. Pp. 596; 52 illustrations. 

New York: G. P, Putnam’s Sons. 

This Manual of Ntirsing Procedure is the latest of a series of 
works by the same author, all of them prepared especially for 
the use^ of nurses both in training and as reference books after 
graduation. All pf the procediu'es which a nurse practices are 
taken up in eighteen chapters, with an added glossary and index. 
Each chapter has in mind a supplemental demonstration by the 
teacher covering the subject-heading. It includes a description of 
this demonstration and questions which can be put to the pupil 
nurses, together witli directions for treatment, precautions and 
other important information. The text is characterized by brevity, 
combined with clearness of diction, and should be a splendid book 
for a nurse in training. The writer had the privilege of reviewing 
the Anatomy and Physiology for Nurses by this same author, and he 
feels that the present work is not only up to the previous standard, 
but indeed considerably improved. 


General and Dental Pathology. A Treatise for Students 
aNd Practioners. By Julio Endelman, M.S., D.D.S., Pro- 
fessor of Special Dental Pathology, College of Dentistry’’, Uni- 
versity of Southern California, etc., and A. F. Wagner, A.M., 
M.D., Professor of General Pathology, College of Dentistry, 
University of Southern California, etc. Pp. 593; 440 illustrations 
and 4 colored plates. St. Louis: C. V. Mosby Company, 1920. 

The intention of the authors, according to the preface, is to 
impart a foundational knowledge of the subject by rendering 
less complicated the interpretation of pathological phenomena in 
the field of dental diagnosis. The book is divided into two distinct 
—I almost said too distinct— parts, general pathology by Wagner 
and dental pathology by Endelman. 

Part I is an able presentation in easily assimilated form of the 
principal facts of pathology, freely illustrated by cuts taken for the 
most part from standard works on this subject. There are one or 
two conspicuous omissions, notably the leukemias, about which 
not a word appears, although considerable space is given to other 
topics of less direct importance to the dental student, e. g., tap^ 
worms. In the chapter on tumors practically no reference is 
made to those new growths which are particularly prone to_ affect 
the mouth and jaws. Odontomata are dismissed vdth the brief but 
erroneous definition of '^tumors growing from the pulp of teetli. 
Further elucidation of the pathologj^ of these particular growths 
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are looked for in Part II, but in vain, with the exception of an 
admirable chapter on cystic odontomas by New. The important 
group of calcified and other solid odontomas receives no mention 
whatever. 

|, Part II, by Endehnan, is a detailed discussion of tlie pathology 
of the teeth and adjacent structures, vdth many excellent original 
illustrations. Although a digression from the strict limits of the 
subject, the value of tlie work is increased by the stress laid upon 
the clinical aspect of the various diseases. Here, again, there 
appear to be some important omissions, of which the odontomata 
have already been referred to. Ulceromembranous gingivitis, due 
to Vincent’s organisms, is not considered as a pathological entity. 

One gains the impression that we are dealing here not with one 
book but with two distinct books under the same cover, each' well 
written in itself, but with little or no evidence of coordination of 
the two parts. On such a fundamental condition as abscess, for 
example, the authors appear to present a direct conflict of ideas. 
Wagner, on page 102, properly defines an abscess as a cavity filled 
vdth pus surrounded by a wall of inflammatory tissue. ■ Endehnan, 
on the other hand, classifies all continued infections of low viru- 
lence located in the peridontal membrane as clrronic dento-alveolar 
abscesses, whether they are siippurative or not, on the groimd that 
pathologically thej’' are all reactions to the same character of 
infection. By this reasoning the various stages of reaction to 
any infection that could eventuate in abscess formation should be 
termed abscess. 

With a little more stress upon the dental and oral application 
of general pathological facts, the supplying of the omissions noted, 
and the correction of seeming divergence of ideas on the part of 
the two authors the book should serve a useful purpose as a text- 
book, for students. R. H. I. 


The Treatment of Syphilis. By H. S. Baketel, A.M., M.D., 
Long Island College Hospital, and Medical Director, H. A. IMetz, 
Laboratories. First edition. Pp. 158; 14 illustrations. New 
York: The Macmillan Co., 1920. 

With the close of the present decade comes our first opportunity 
to draw definite conclusions as to the efficiency of our modern 
therapy of sj^ihilis. The dream of a ihera-pia sterilisans magna 
(Elulich) has gone and medicine is faced by a duty to rid coming 
generations of this plague by tlie energetic employment, in an 
approved manner, of the truly powerful medicaments at our dis- 
posal. Dr. Baketel’s book presents this information. His creed is: 
Eternal vigilance is the price of freedom from the Spirocheta 
pallida. Immediate^ consistent, persistent and proper treatment 
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is necessary to overcome the ravages of sj-philis. The third and 
fourth . chapters present an interesting exposition of the liistory 
and chemistry of salvarsan and neosalvarsan. Chapter VI outlines 
a good working plan of treatment, while subsequent chapters deal 
with the technic of the intravenous administration of the arsenical 
preparations; the reactions and accidents; the interpretation of 
the Wassermann test as a guide to treatment; the special handling 
of. congenital, visceral and neurological syphilis. The author is 
strongly wedded to the arsenical preparations, for he disposes of 
the time-honored internal administration of mercury jby the words, 
“We mention this method only to condemn it, and believe the 
physicians who pursue this line of treatment are following an igni^ 
fatmis,” and likewise the intravenous mercury administration by 
saying, “This is not yet sufficiently perfected to permit of dis- 
cussion of a helpful nature;” while seven pages are devoted to an 
attempt to inspire confidence in the innocuousness of the varying 
methods of intramuscular salvarsan. Nor can we agree with the 
advice to stop treatment on the first negative Wassermann (pages 
38 and 86). The book is fully illustrated and carefully published. 

A. R. 


Diseases of Infants and Children. By Henry Dwight Chapin, 
A.M., M.D., and Godfrey Roger Pisek, M.D., Sc.D. Fourth 
revised edition. Pp. 592; 195 illustrations. New York: William 
Wood & Co. 

In this new edition the authors have succeeded not only in keep- 
ing up the excellence of former editions, but in adding new material 
which brings the volume well up to date. There is a large store of 
valuable information contained between its pages. 

As usual in works on pediatrics the initial chapters deal with the 
newborn and the diseases of this period of life as well as with the 
injuries during birth. The next twm sections of the book consider, 
respectively, the hygiene of infancy and the examination of the sick 
child. Here the special examinations of the sputum, gastric con- 
tents, feces, cerebrospinal fluid, urine and blood that are of value 
in pediatrics are given. The lesions in children in which the roentgen 
ray may be used as an aid in diagnosis are outlined. An excellent 
chapter on general therapeutics is included. Following is the impor- 
tant section on infant-feeding, and here one finds much of value in 
the chapter dealing with practical feeding. The problem is handled 
in a safe and sane manner, entirely free from the viewqioint of the 
faddist or extremist. Next is the section taking up the infectious 
diseases, including sjq)hilis, tuberculosis and the common contagious 
diseases. In order after this come the sections on diseases of the 
respiratory tract, diseases of the circulatory system and diseases 
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of tHe blood and the ductless glands. Under general diseases of 
nutrition are included rachitis, scorbutus, marasmus and diabetes, 
and the authors also describe the condition of congenital or prenatal 
rachitis. One should mention also the sections on diseases of the 
uropoietic system, diseases of the genital organs and bladder, 
diseases of the nervous system, congenital malformations and 
deformities, the commoner surgical diseases, diseases of the ear and 
eye and diseases of the shin. A. G. M. 


\ 

The Medical Clinics of North America. Vol. Ill, No. 5. 

Pp. 1167 to 1492. Philadelphia and London-; W. B. Saunders 

Company, 1920. 

. The present number of Medical Clinics of North America is 
composed of contributions from the Jefferson and University of 
Pennsylvania Medical Schools. The number opens with a short 
discussion by Dr. Deaver on chronic appendicitis. The next six 
articles are from the Jefferson Hospital staff, and they are all 
extremely interesting and valuable contributions to clinical medicine. 
Dr. McCrae discusses most thoroughly the question of low blood- 
pressure, and emphasizes the fact that it is an extremely important 
symptom which should- not be disregarded because we are 
accustomed to think that a cause must be found and treatment is 
necessary, only if the pressure is high. Dr. Beardslej’’ contributes 
a well-written article on chronic valvular heart disease and a very 
stimulating and scholarly essay on “Ethics, Ideals and EfBciencj’’ 
in the Practice of Medicine.” The remaining articles are vTitten 
by the members of the staff of the University Medical School. 
Dr. Stengel VTites on the treatment of valvular heart disease before 
failure of compensation.' Dr. Riesman discusses edema of the 
lungs; Dr. Landis, meningitis; Dr. George Norris considers syphilitic 
aortitis from its various standpoints. Dr. Musser describes three 
cases: one of aneurysm, one of pericarditis, lastly one of aplastic 
anemia. Dr. Sailer contributes an article on mumps, which is 
particularly valuable on account of the opportunity that he has 
had of studying a very large number of these cases during an epi- 
demic in one of the cantonments. Dr. Goodman -wT-ites on heart 
murmurs and Dr. Pepper o'n Jaundice as an early symptom of heart 
disease, while Dr. Hopkins discusses the treatment of jaundice. 
Dr. Farr describes painless gastric crises and Dr. Doane details 
the work he has performed in the Philadelphia Hospital in the 
treatment of drug inebriety. J. H. M., Jr. 
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The Nature, Prevention and Treatment of Heat Hyperpyrexia: the 
Clinical Aspect. — Wilcox (British Med. Jour., 1920, p. 392) has recorded 
his observations of the influence of heat on troops in Mesopotamia 
during the summers of 1916, 1917 and 1918. In the region of the 
Persian gulf, heat-stroke is more frequent than in India, although the 
temperature is about the same. With temperature of 110° F. in the 
shade heat-stroke makes its appearance, and with every degree above 
this tlie nmnber of cases increases. If the humidity is low the incidence 
of heat-stroke is less than in damp regions at the same temperature. 
Thus in Bagdad, where the humidity is low, the case mortality was S.4 
per cent, in 1917 and .5.4 per cent, in 1918, while in India the mortality 
(case) was 10 per cent, in 1918 and 8.1 per cent, in 1917. Heat-stroke 
occurs much more frequently and is more severe in men past forty 
years of age. The incidence was also greater among the British than 
among natives. During the hot days the water intake reached 9 to 13 
liters per day per man, and unless this amount was obtainable heat 
symptoms appeared. The cause of heat symptoms is referred to intoxi- 
cation due to the influence of heat on Bie organism. Acidosis plays 
no role. The pathologic findings were: Edema of brain and cloudy 
swelling of liver, kidneys afld myocardium. _ There are four types of 
disease produced by heat. (1) Heat exhaustion with weakness, faint- 
ing, tachycardia, slight fever or at times subnormal temperature; tlie 
mortality is small. (2) Gastric Tjqie: with suffused face, irritability, 
nausea and vomiting. Temperature and pulse are often normal. The 
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knee-reflexes were absent in the 9 cases (16 per cent, of total of severe 
cases) of this tjT)e. (3) Choleraic Type; Sudden collapse, slight fever, 
vomiting, diarrhea, cramps in abdomen and extremities. The mortality 
is high. This group comprised 11 per cent, of the severe cases. (4) 
Heat Hyperpyrexia: This was the most common type (72 per cent, of 
the severe cases). The onset is often sudden. The temperature may 
reach 110° F., with loss of consciousness. In other instances the onset 
is gradual, with headache, cyanosis, muscular cramps and Cheyne- 
Stokes respirations. Lumbar fluid is clear. The fever, if recovery 
ensues, returns to normal after a few daj's. 


A Report of Eleven Cases of Cervical Sympathetic Nerve Injury 
Causing the Oculopupillary Syndrome. — Cobb and Scarlett , (.4rc/i. 
Nmr. and Psych., 1920, iii, 636). The authors have had opportunity 
to study 'the Claude Bernard-Horner sjmdrome in eleven cases of war 
wounds, especially in its relation to peripheral nerve and medullary 
injury. Details of the cases and anatomical facts of importance mil 
be found in the article. Enophtlialmos, ptosis and miosis are practi- 
cally a constant finding on the affected side. The ocular tension was 
below normal in five cases. Sudomotor disturbances were present in 
about 50 per cent, of the cases and vasomotor disturbances in only two 
cases. The conclusions drawn from the study indicate that root lesions 
(C VH, VHI and D I) cause the most severe and typical Horner syn- 
dromes. Partial or complete lesions of the cer\acal sjunpathetic produce 
less severe sjTuptoms referable to the eye. Contusion of the cord pro- 
duces a mild Horner complex which is more prone to recovery. 


Contribution to the Study of Uremic Hemorrhagic Rectocolitis.— 
Bensaude, Cain and Antoine (Ann. de m6d., 1920, ^^l, 41) report 
two instances of hemorrhagic colitis in tlie course of uremia. In both 
instances autopsy performed shortly after death disclosed the presence 
of extensive indolent ulcers in the colon and rectum, wliich were 
undoubtedljf the cause of the extensive rectal hemorrhages observed 
during life. The relation of tlie intestinal changes to the renal insuffi- 
ciency is not clear. In conclusion, tlie authors emphasize the variation 
of sjunptomatology in the cases and call attention to the fact that uremic 
ulceration of the bowel may give no clinical symptoms. In suspicious 
cases, however, proctoscopy may lead to a correct diagnosis. 

Fetid Spirillar Bronchitis and Pulmonary Gangrene.-r-NoLF (Arch, 
hit. Med., 1920, XXV, 429) reports eleven cases of what he calls hemor- 
rhagic bronchitis mtli spirochetes. Of these nine were primary. The 
disease attacks men in good healBi. Usuallj’^ tlie first symptom is a 
cliill. There are malaise, bone pains and cough with pain in the chest. 
There are signs of a general bronchitis. The fever rises, cyanosis 
appears and the patient loses strength. The sputum becomes purulent 
and fetid and rarely hemorrhagic. In the sp.utum there are few or many 
spirilla. Their relative number parallels tlie severity of the disease. 
The spirilla stain well only by special methods. They resemble closely 
Vincent’s spirillum. In many instances other organisms are present. 
The disease shows no tendency to spontaneous cure. The whole ques- 
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tion of the role of the spirillum in the production of tlic disease is dis- 
cussed at length and the author assumes that it is pathogenic and causal. 
However, he believes that the orgam'sm may lead a saprophytic exist- 
ence in the mouths of healthy carriers. The institution of novarseno- 
benzol treatment leads rapidly to the destruction of organisms and 
amelioration of symptoms. For a comprehensive critical rexdew of the 
literature of this subject the reader is referred to an excellent article 
by Solomon (Aim. de med., 1920, vii, 53), which is not suitable to 
abstract. 


An Investigation of the Size of the Heart in Soldiers by the Tele- 
roentgen Method.— Cohn (Arch. hit. Med., 1920, xxv, 499). In this 
contribution “teleo” heart measurements were made on 161 soldiers 
who have seen active service. The technical details were carefully 
chosen and may be found in the article. The conclusions drawn from 
the observations are as follows: (1) In normal breathing the difference 
in the size of the heart during inspiration and expiration majf be 
neglected. (2) The use of the transverse diameter of the heart shadow 
is a satisfactory measurement. It is as useful as and less uncertain 
than the long diameter or the area. (3) The range of the observed 
measurements interferes wth tlie usefulness for the clinic of standard 
and average curves. (4) The hearts of soldiers examined under the 
conditions stated (after active service in infantry) are not larger than 
those of normal individuals. 
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" Advantages and Disadvantages of Gauze Packing in Abdominal 
Operations.— Maylard (British Med. Jour., November 29, 1919, p. 556) 
says that the present attitude vdth regard to the use or non-use of gauze 
packing in abdominal operations is not unanimous. Careful and rea- 
sonable discrimination is needed to decide when a particular method 
of treatment should be employed and when it should be avoided. In 
considering the facts connected with the two sides of the subject, it 
may, in the first place, be stated, probably without contradiction, that 
the question of the use or non-use of gauze packing only arises in opera- 
tions upon the abdomen where sepsis in some form is found to be present. 
These operations are concerned chiefly with the appendix and the 
female pelvic organs. The advantages of gauze packing are (1) the 
antiseptic effect obtained from the substance with which the gauze 
is impregnated, and (2) tlie stimulation of a healthy granulating 
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wound. One may not unreasonably infer that the beneficial effects 
obtained in the use of gauze packing for external wounds would accrue 
equally in the case of similar lesions occurring mthin the abdomen. 
But whatever the analogy between septic processes taking place within 
and without the abdomen, there is absolutely none between the parts 
involved, since the peritoneal ca^^ty with its \dscera introduces an 
entirely new aspect. The author reports his experience \vith a piece of 
dry gauze used to pack away the small bowel during a pelvic operation. 
Within one-half an hour it had become intimately adherent to the ^^s- 
ceral peritoneum and left an acutely inflamed surface when peeled off. 
Two cases are reported in which gauze inadvertently left in the peri- 
toneal cavity later ulcerated into the intestine. The author has fre- 
quently noted that on tlie ndthdrawal of a gauze pack winch had been 
left in the wound for a few days after the operation a fecal discharge has, 
if not immediately, in a day or two ensued. The author thinks that if 
the gauze packing be pre^^ously rn-ung out of a warm saline or citrate 
solution this rapid adliesive effect would not have been produced. Four 
other disadvantages, more or less related to tire length of time the gauze 
is retained, are noted; (1) If the pacldng is emploj’^ed in septic cases 
without the adjunct drainage of a tube the gauze may act as a dam; (2) 
the irritating effect of gauze on neighboring coils of healthy bowel leads 
to a low form of adhesive peritonitis which may end in obstruction; 
(3) the longer the wound is kept open the more likely is the chance of 
a ventral hernia; (4) the withdrawal of gauze is a very painful process. 
The author thinks that the disadvantages greatly outweigh the advan- 
tages and that gauze packing should be avoided except imder definite 
and clear limitations, which maj’’ be expressed thus: the use of as small 
a piece of gauze as possible, which equally connotes the avoidance of 
large packs retained for several days. 


Recurrent Nephrolithiasis. — Lamson {Ann. Surg., 1920, kxxi, 16) 
says that we cannot hope to prevent recurrence of this disease tmless 
we know more of its true etiology. Careful study of the history of 
the patient in all its different aspects and thorough examination of the 
urine and chemical analysis of the stone may determine the postopera- 
tive treatment. Thorough flushing of the minary channels by drinking 
freely of water, preferabl}’’ distilled water, may help in the dislodgment 
and removal of any possible nucleus of future stones. This treatment 
must be continued for a considerable period even after the urine has 
completely cleared up. Faulty or incomplete surgery by leaving in the 
pelvis fragments of stones may contribute toward a recurrence of neplmo- 
lithiasis. 


Life Expectancy of Patients following Operations for Gastric and 
Duodenal Ulcer. — ^Balfour {Aim. Surg., 1919, Lxx; 522) says that in 
the past surgical treatment of many diseases has been measm’ed by 
operative mortality and the permanency of the relief: However, life 
expectancy can be said to be the major consideration vith the patient. 
The percentage of operative deaths in the hospital follovfing operations 
for gastric ulcer was twice that following duodenal ulcer, but both 
percentages are low. The mortality during the three years following the 
operation among persons operated on for gastric ulcer was three times 
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as high as that among persons operated on for duodenal ulcer. The 
mortality among persons operated on for gastric ulcer decreases rela- 
tively after operation, but the data are not sufilcient to determine the 
number of years which must elapse before the death-rate is similar 
to that of the general population . The mortality among those operated 
for duodenal ulcer in this series was less than that among the general 
population. 


Life History of the First Case of Myxedema Treated by Thyroid 
Extract.— Murray {British Med. Jour., March 13, 1920, p. 359) says 
tliat his patient, first given the thyroid extract in 1891, at the age of 
forty-six years, died recently at the age of seventy-four years. The 
results in this afforded definite proof that the thyroid gland produced 
an internal secretion and showed that the thjToid insufficiency of 
myxedem.a in man could be made good by maintaining an adequate 
supply of thyroidal hormones from an external source. The patient 
was given a hypodermic injection of twenty-five minims of the extract 
twice a week at first, and later on longer intervals. Three months later 
she was much improved and after this the injections were given fort- 
nightly. Still later she was given 10 minims by mouth six nights a week, 
so that one dram was consum.ed in the course of a week. On this dose 
she remained in good health, and free from the signs of myxedema. 
Murray has seen the patient only once during the last eleven years, but 
another physician kept track of her and reported that she continued 
to take the thyroid extract regularly until early in 1918 when it became 
difficult to obtain, so that she was given dry thyroid extract in a tablet 
instead. She died early in 1919 from cardiac failure. This patient was 
thus enabled, by the regular and continued use of thyroid extract, to 
live twenty-eight years after she had reached an advanced stage of 
‘ myxedema. 


Arteriovenous Fistula with an Analysis of 447 Cases. — Callender 
(Ann. Surg., 1920, Ixxi, 428) presents a very valuable study of this sub- 
ject and reviews the literature thoroughly. Under treatment he deals 
with the various methods which have been employed and gives statis- 
tics concerning the results in each instance. He says that the operation 
of complete extirpation of tire aneurism after quadruple ligation of the 
afferent and efferent vessel, with its high percentage of favorable results, 
must be duly accredited. In 122 such operations there had been 117 
cures, or 95.9 per cent., 1 death, or 0.8 per cent., and 1 residual gangrene, 
or 0.8 per cent. Death occun-ed in Barendrecht’s case in tlie popliteal 
vessels, and failure resulted in Jaboulay’s case of posterior tibial 
aneurism. Among the cases of improvement may be mentioned the 
popliteal aneurism operated on by von Eiselsberg, in which there were 
residual plaques of gangrene of the foot, and Bernliaupt’s aneurism of 
the popliteal vessels wth residual motor and sensory changes, and 
Eiselsberg’s brachial aneurism, which showed sjnnptoms after three 
years. In this type of operation the disadvantages of tardy healing 
■ and imperfect hemostasis, as well as gangrene from pressure on arterial 
collaterals, which in otlier operations are so major, are here reduced 
to a minimum. By careful dissection one may ob%aate the useless 
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section of adherent jierves and vessels, whose loss plays so important a 
role in the formation of residual nerve and trophic disturbances. In 
general, it fulfils all requirements, presents the least danger, and has 
given up to the present the best results. Most MT-iters agree that the 
ideal operation is that which maintains the continuity of the vascular 
paths, and the procedures adopted are: ligation of the communication, 
lateral suture, and end-to-end suture. 


The Wassermann Control in the Treatment of Syphilis. — ^Sargent 
{Am. Jour. Syph., 1920, iv, 287) says that the Wassermann offers an 
excellent control in the treatment of syphilis only when taken in con- 
sideration Avith the physical findings and Avith the past history of the 
patient, including the amount of his treatment. Syphilis in the pre- 
Wassermann primary stage reacts most readily and surely to intensive 
treatment. Wassermann positive primary sjqjliilis cannot be cured 
by a few injections of arsphenamine and a few months of mercury, but 
Avhen treated intensively and over a long period, offers an excellent 
prognosis. There seem good grounds for the belief that many cases of 
secondary and tertiary syphilis even of j’-ears’ duration, when treated 
intensivelj’^ both ndth arsenic and mercury for one, two or tliree years 
can be rendered Wassermann negative and apparently cured. There 
are promises of some hope of rendering inherited sjq)hilis permanently 
Wassermann negative by prolonged treatment A\Tith arsenic and mer- 
cury. In at least some cases of early tabes it is possible to render both 
the blood and spinal fluid negative to the various clinical tests. 


The Significance of Chronic Vesiculitis in Prostatics. — jMarion 
{Jour. d’Urologie, 1920, Lx, 11) reports three cases of prostatic disturb- 
ances in which the diagnosis Avas uncertain but in all of Avliich the pros- 
tate was remoA'ed by the suprapubic route. They all showed evidence 
of tumor of the prostate but in every case the seminal A'^esicles AA'^ere 
enlarged, abnormally painful and bosselated. On section thej'' presented 
a series of caAoties filled by a serum that AA’’as turbid and sometimes 
bloody. The walls were simply thickened. Marion thought this con- 
dition was due to a retrograde dilatation from occlusion of the ejacula- 
tory duct by the prostatic tumor. He concludes that a A'^esicular indura- 
tion, unilateral or bilateral, is a sign of tumor of the prostate. But one 
should not regard this induration of the A’^esicle as a prolongation of the 
prostatic tumor. In all the cases the operation was done as for hjqjer- 
trophy of the prostate. The isolation of the A’^esicles was not difficult 
AAnth the aid of the finger in the rectum. The operatiA^e results are 
much the same as after prostatectomy for hypertrophy. The estab- 
lishment of painful swelling of the seminal vesicles in a .prostatic ought 
to suggest the idea of cancer, but the painful swelling of the vesicles 
ought not to be interpreted, at least in a certain munber of cases, as a 
sure e.xtension of the prostatic neoplasm but simply as a retrograde 
dilatation of the A'esicles, the ejaculatory ducts being inA'^aded by the 
cancer. It does not contra-indicate remoA’^al of the tumor if tliis is ‘ 
possible. The remoA^al of the seminal A'^esicles does not aggraA’^ate the 
prognosis of the prostatectomy. 
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Hereditary Occurrence of Hypothyroidism with Dystrophies of the 
Nails and Hair.— Barrett {Arch. Neurol and Psychiat, December, 
1919) reports a case in a family that for generations has shown among 
its members peculiar trophic disorders of the nails and hair, and various 
abnormalities of a mental or nervous character. The patient under 
observation showed a plumpness of the skin, which felt as if it were 
thickened in its deeper parts. Around the eyes the skin was puffy, as 
. if from increased subcutaneous fat. The hands were chubby and the 
fingers were short and clubbed. The hands and the feet were cyanotic. 
The surface of the skin lacked moisture and the skin of the finger tips 
and the soles of the feet was exfoliated. There was a scant amount of 
hair on the head and body, and there was also a peculiar abnormality 
of the nails. The hair was thin and patches were covered only by a 
fine lanugo. The eyebrows were reduced to a few scattered hairs and 
these were stiff and short. The nails of the fingers and toes were 
lacking a quarter to a half an inch of reaching the tips of the fingers and 
toes. There was no lunula. The free margin was thickened and broken . 
The surfaces were smooth and not ridged. The nail bed was exposed 
and in places showed suppuration. Neurologically there was a tic-like 
movement of the face, and when he became emotionally excited there 
was a tic of the right shoulder. Speech was thick and nasal in quality. 
Bone conduction for sound was absent in the left ear. There was a 
high degree of h;>q)eropia. On administration of thyroid extract marked 
improvement was noted. In the family history the same deficiencies 
were present for at least six generations. Of sixty-one members in the 
family the defect was present in fourteen. These showed the defect in 
both the hair and the nails. The nail defect was about the same in all 
of these, but there was much variation in the degree of the loss of the 
hair. There was usually an extreme scantiness, but in none was tliere 
a total loss. In the most extreme cases there was a fine lanugo-like 
covering for the scalp. The defect tended to occur in a mendelian type 
of distribution, but the varied character of the abnormalities appearing 
in relation witli the type defect of nails and hair was too complicated 
to be explained in a simple mendelian formula. All the indi\aduais 
having the defect gave a mixed progeny when crossed vdth normal 
mates. A high degree of feeblemindedness and neurological disorders 
of a degenerative type were present. Of the members of the third 
generation who had dystrophies of the nails and hair their descend- 
ants numbered t^venty-nine. Of these twenty-two were definitely 
abnormal. Twelve of these had the characteristic dystrophy and ten 
others who lacked this abnormality showed other constitutional and 
nervous disorders. These included 1 case of epilepsy, 1 case of hysteria, 

1 case of severe tic, 4 cases of feeblemindedness, 1 case of nocturnal 
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enuresis, and four died at an early age from marasmus. Those with 
nail and hair dystrophies showed other abnormalities. One had epilepsy, 
1 had cancer, 4 were feebleminded, and 1 had iiocturnal enuresis. . In 
the literature there are a few other observations on families showing 
similar dystrophies of the hair and nails. The earliest one of these and 
the most extensive in abnormalities was that reported by Nicolle and 
Hallipie. In this family of fifty-nine known persons, thirty-six showed 
the dystrophies. In 1896 White reported the study of a family in which 
there were fourteen members in four generations. Of these, seven 
showed the characteristic abnormalities. Eisenstaedt, in 1913, reported 
observations on a family of thirteen members, which showed the occur- 
rence of the dystrophies in five generations. Among eight members of 
the fourth generation, the abnormalities were present in tlu’ee. It is 
also probable that a contribution by Hoffman should be included in this 
connection. This reports a line of thirteen individuals, eight of whom 
through four generations had shown abnormally short and scant eye- 
brows and dystrophies of the nails of the hands and feet. In this family 
there were several instances of thyroid disease. The patient had a large 
struma and the same condition was present in her mother. The appear- 
ance of the mother suggested hyperthyroidism, and Hoffman com- 
mented that perhaps one might believe that a dysthyroidism was the 
predisposing cause for the described malformation. The frequency of 
disorders of the nails and hair in hypotlajToidism is shown in several 
analyses of large groups of cases of myxedema. In an analysis of 150 
cases, Hun and Prudden found malformation of the nails in 75 per cent, 
and in a later series Howard found the nails abnormal in 86 per cent., 
and the hair in 93 per cent. As to the heredity tendency of hypothyroid 
disorders there is much confirmatory evidence. In the series of Hun 
and Prudden 8 per cent, of the cases showed direct inheritance and in 
the series of Howard this was found in 6 per cent, of the cases. 


Reestablishment and Development of Breast Milk. — ^IM oore {Arch. 
Fed., December, 1919) reminds us that breast milk is the only baby food ' 
that stands both chemical and biological tests. It is a living secretion 
containing all the food requirements of the infant as well as the anti- 
bodies to infection. Statistics show that the death-rate of babies is 
several times as great among the artificially fed as among the breast-fed. 
Maternal nursing of all infants would therefore be a large step forward 
in the decreasing of infant mortality. The disadvantages of artificial 
feeding are noticeable not only in the death-rate among infants, but 
also in their physique and health as they grow older. Bow-legs, knock- 
knees, large epiphyses, rosary and Harrison’s groove are readily demon- 
strable as evidence of improper feeding. The defects in the permanent 
teeth are also to be attributed to this same cause. He mentions the 
four methods of increasing the breast milk that has been used. They 
are drugs, diet, massage and expression. Practically every drug has been 
used for this purpose. The glandular products especially pituitrin arenow 
being widely used. There have been careful physiological experiments 
made which show that pituitrin acts upon the smooth muscle fibers, 
causing them to contract and forcing the milk more rapidly from the 
breast. The amount of milk excreted in a given time is increased, but 
the twenty-four-hour total remains unchanged. There has long been 
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discussion as to the relation of diet upon the breast milk. The mother 
must have additional food to make up for the 750 calories lost with the 
milk and enough water to make up the quart of water secreted. It has 
been shown that if the mother has a glass of milk, one egg or its equiva- 
lent of meat, the protein content of her milk will be normal. The most 
common mistake is in overfeeding the nursing woman, especially vdth 
cow’s milk. ^ The effect of massage upon the breasts has long been 
known. It increases the flow of milk. The fourth method used is 
expression by: hand. The author details the method as follows : First, 
place the balls of the thumb and of the forefinger on opposite sides of 
the nipple just outside of the areola, pressing them firmly against the 
gland itself. Second, maintaining this pressure, bring the thumb and 
forefinger together back of the base of the nipple, thus pressing the 
milk out of the sinus lactiferous or ampulla. Third, give a slight for- 
ward pull to empty these external ducts. Stripping or even toucliing 
the nipple is usually unnecessary. His further method is to give after 
each nursing the milk expressed at the previous nursing and in addition 
a complementary feeding from the bottle. This amount varies inversely 
as the amount procured from the breast. As the babies grow stronger 
they empty the breast more completely. 


On the Complete Control of Epileptic Seizures by Luminal. — 
Dercum (Therap. Gaz., September, 1919) first gave the di-ug in di%ddcd 
doses three times a day as in the common administration of the bromides 
This made the patients a little heavy during the day and sometimes even 
dizzy. He found that if he limited the administration of the drug to 
one dose at bedtime, these symptoms did not appear and the efficiency 
of the drug was not impaired and possibly was increased. He found 
that the drug exerted a remarkable control over the seizures even in 
the most confirmed cases. The doses required were verj’’ small, a dose of 
Ij grains of luminal or 2 grains of luminal sodium given at bedtime 
being sufficient. He was rarely obliged to give as large a dose as 3 
grains. In a number of cases the use of luminal resulted in the abolition 
of the convulsive seizures for periods of from several months to several 
years. In the group of the “essential” or “morphologis” epilepsies, 
the efficacy of the drug proved most remarkable. The luminal acted 
virtually as a specific. At no time was there the slightest deleterious 
or untoward effect. There were no changes in respiration, circulation 
or temperature, and further there was no exciting of drug habit or 
craving, as the action of the remedy is free from either pleasurable or 
disagreeable sensations. In some cases luminal did not at once conti-oi 
the seizures, but sometimes it had to be given for a week or t^vo before 
its full action was established. If small doses of bromides were given 
for a brief period at the beginning of the treatment, the action of the 
luminal began more quickly. In many cases the limiinal was continued 
over many months and in a few instances over a period of one, two or 
more years. In some of the patients in whom either tlirough a mis- 
understanding or through carelessness the luminal was discontinued 
for a time, the seizures did not recur. Luminal is a member of the group 
of drugs to which belong adalin, barbital and barbital sodium. Chemi- 
cally it is phenylethylmalonylurea. 
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Quantitative and Qualitative Changes in the Cerebrospinal Fluid o! 
Various Diseases and Their Significance. — Levinson (Am. Jour. Dis. 
Children, December, 1919) discusses in this paper a work which was 
undertaken with the ^^ew of determining whether there were any 
chemical and physicochemical changes in the cerebrospinal fluid of 
meningism in addition to the physical changes, which are very apparent, 
and whether the chemical and physicochemical changes noted in the 
cerebrospinal fluid of meningitis differ chemically and physicochemically 
only quantitatively and qualitatively as well as in the various forms of 
the' disease. Particular attention was paid to acidosis. Kopetzky 
holds that the predominance of the pressure sjmiptoms as found in 
meningitis is in large measure due to a state of edema of the cerebral 
and meningeal tissues, and the edema is the result of an acidosis evi- 
denced clinically by the varying degree of aciditj" found in the cerebro- 
spinal fluid. This study comprises 155 cases that presented some form 
of meningeal involvement. Of this number 100 specimens of fluid were 
obtained from cases of meningism, that is from cases in wliich there 
was a rigidity of the neck, a positive ICernig and Babinsky, but in which 
the meningeal sj'mptoms soon subsided and an infection in some other 
part of the body made its appearance. Fifty-five fluids were obtained 
from various forms of meningitis, the greatest number coming from 
cases of meningococcic and tuberculous meningitis. In all of these 
fluids, the amount, the pressure, the number of cells, and the various 
tests for globulin increase were noted. In addition to these routine 
observations the fluids were also studied for the H-ion concentration, 
the alkaline reserve, the chloroid, the amount of lactic acid, and the 
presence or absence of acetone bodies. Of the 100 cases of meningism 
under observation, all showed an increase in the amount and pressure 
of the cerebrospinal fluid. The amount of fluid removed at one sitting 
varied between 15 and 40 c.c. compared to 10 c.c. which is the maximum 
which it is possible to remove in one sitting in normal cases that present 
no sign of meningeal irritation. The pressure varied from 200 to 700 
nmi. of water compared to 90 mm. in normal eases with the patient in 
the recumbent position. No sediment was found in any of the fluids. 
In 85 cases the cells numbered less than 6 per cent.; in 15 cases they 
were increased in number. The same was true of the globulin content, 
only 15 of the 100 cases showing an increase of globulin. The chlorids 
ranged between 0.6 and 0.74 gm. per 100 c.c. of fluid, which is the 
average range for normal fluid. Lactic acid was present in the amount 
as in normal fluid, requiring from 15 to 20 drops of cerebrospinal fluid 
to turn 5 c.e. of Uffelman’s reagent to a canary yellow. Acetone bodies 
were negative in all of the fluids. The H-ion concentration ranged from 
7.4 to 7.6 in terms of pH when the fluid was examined immediately 
after withdrawal from the body. On standing the H-ion concentration 
of the fluid changed rapidly toward the alkaline side, reaching a pH 
of S.l to S.3 in from five to twelve hours after removal. The alkaline 
reserve ranged between 36 to 63 per cent, of carbon dioxid bound by 
the cerebrospinal fluid at 760 mm. barometric pressure and zero tem- 
perature, the greatest number varying beLveen 45.7 and 63 per cent., 
the same as in fluid from cases presenting no signs of meningeal irrita- 
tion. The changes in cerebrospinal fluid in various diseases cannot be 
generalized, as each disease presents some changes peculiar to itself. 
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Classification of cerebrospinal fluid changes must take into considera- 
tion qualitative as well as quantitative changes. Meningism, menin- 
gitis, and systemic disturbances produce changes in the cerebrospinal 
fluid. The meningismal changes are an increase in pressure and amount 
of the fluid, Avith occasional cytologic and chemical changes. There is 
no evidence of acidosis. The mode of production of meningism is 
mechanical, being due to an increase in the blood-pressure within the 
cranium. ^ The changes in the cerebrospinal fluid of various forms of 
meningitis differ from each other not only bacteriologically and cyto- 
logically, but also physically, chemically and physicochemically. The 
cytologic, chemical, and physicochemical changes in the various forms 
of meningitis are both quantitative and qualitative. The H-ion con- 
centration of the fluid of suppurative meningitis is often increased. 
The H-ion concentration of the fluid tuberculous meningitis runs par- 
allel to that of normal fluid. One of the indications of the presence of a 
meningitic process as distinguished from the meningism is the presence 
of sediment in the fluid. The systemic changes in cerebrospinal fluid 
•are encountered during the course of systemic diseases and manifest 
themselves in an increase of certain chemical elements of the fluid, such 
as the chlorides in nephritis and sugar in diabetes. The various types 
of changes in the fluid can be used for the diagnosis of the various dis- 
eases. A useful diagnostic means for the differentiation between the 
various types of meningitis is the behavior of the fluid toward various 
precipitants such as alkaloids and metallic precipitants. 


Results of Some Experimental Work with Sodium Cacodylate on 
Athreptic Infants. — Clarke and Dow (Am. Jour. Dis. Children, April, 
1920) define athi-epsia as a condition of insufficient nutrition where tlie 
infant either fails to gain or where the gain in weight is so slight as to 
be almost negligible. It is most frequently seen in institutions where 
many babies are housed. Manipulation and variations of diet make 
very little change. Arsenic was thought of by one of the ■writers as 
being the drug most capable of bringing about a physical improvement 
and a gain of weight. Dawes and Jackson in a series of experiments in 
animals concluded that after the injection of sodium cacodylate, arsenic 
in inorganic form was found in the tissues of the body. They also 
noted that after the experiments there was almost invariably a gain in 
weight. The authors selected six infants for study. These were all 
athreptics. Eight injections were given. Four days intervened bet^veen 
each. These were all in'tramuscularly or hj’podermically and the dose 
varied from ^ to | grain as the initial dose, depending on the age of the 
infants. The dosage was increased until the youngest received ;} gram 
and the oldest 1 grain. The ages were from sm to fifteen months. Tlieie 
was an increase in hemoglobin in all the children. One clxild failed to 
gain during the period of injections, but after one month had gained 
one and a half pounds. The gains in weight continued in all after tlie 
injections had been discontinued. From this study it is seen that 
graduated doses of sodium cacodylate injected hypodermically are non- 
toxic, and tliat it causes an increase in the hemoglobin and a substantial 
gain in weight and while the series of cases was small, this preparation 
may be the means of stimulating the atoptic infant to take on weight, 
and possibly enables him to assimilate his food more readily. 
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The Tolerance of Freshly Delivered Women to Excessive Loss of 
Blood.— Williams {Am. Jour. ObsL, July, 1919) caused the blood lost 
at labor by various patients to be collected and measured and an effort 
was made to find out what might be taken as the average and physio- 
logical loss. In the literature various estimates are given, Barnes stat- 
ing that one pound is usually the quantity. Tucker 300 c.c., Ahlfeld 
800 c.c. When the question of actual hemorrhage is eoncerned this is 
supposed to vary from 300 to 1000 c.c. Williams’ series was in 1000 
consecutive spontaneous labors occurring in 1339 obstetrical patients: 
Operative cases and premature labors were not ineluded. The blood 
was colleeted bj’’ placing a sterile douehe pan beneath the patient 
immediately after the birth of the child and after the placenta had 
been delivered, any blood contained in its membrane was allowed to 
escape into the pan and the entire quantity then poured into a gradule 
and accurately measured in cubic centimeters and entered in the history. 
In this way contamination by amniotic fluid was avoided and the entire 
amount of blood which escaped during the tliird stage of labor and 
after the expulsion of the placenta, was collected and measured. This 
simple metliod was satisfactory and fairly accurate. The placenta was 
delivered by palpating the uterus gently but avoiding massage unless 
the uterus was boggy or bleeding was excessive. After from five to 
tliirty minutes it was noted that the uterus had risen 4 to 6 cm. above 
its oripnal location, while in some cases an indistinct swelling appeared 
just over die symphysis, this indicated that the placenta had become 
separated, had passed from the uterine cavity and was free in the lower 
segment or upper part of the vagina. At this time tlie placenta was 
expressed by a gentle push on the fundus. Routine massage of the 
uterus was avoided and so were premature attempts to express the 
unseparated placenta. The tj'pical Crede method was only employed 
when there was serious bleeding or when the placenta had failed to 
separate vitliin one hour after the birth of the child. In 1000 cases the 
placenta Avas e>^ressed from die A^agina in 973; expressed by the tj^iical 
Credo method in IS and born spontaneously in 9. In no case Avas it 
removed manually. The aA'-erage time elapsing betAA^een the birdi of- 
the cliild and e.xpulsion of the placenta AA'as 16.3 minutes, the most 
frequent tune for die delivery of die placenta is between ten and fifteen 
minutes after the birth of the child. The axrerage bleeding Avas 343.7 c.c. 
AA-idi the extremes A'arjdng from zero to 2400 c.c. In two patients the 
placental period was entirely bloodless. It must not be understood, 
hoAvever, that this aA'erage loss giA'es a correct idea of the amount of 
bleeding in spontaneous labor as in 527 nut of the 1000 cases the amount 
was less than 300 c.c. The most usual loss is beta'een 100 and 300 c.c. 
and die reason for the higher average in the series Avas the inclusion of 
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relatively rare c^e of previous lieraorrhage. These results resemble 
closely those of Tucker and Chatnpneys 300 to 360 c.c. and smaller 
than some others 500 to 800 c.c. In the last, 2058 cases studied bv 
Ahllelt the average loss was 505.1 c.c. which was 161.4 c.c. or one-third 
greater. As Alilfeld practices extreme conservatism in delivering his 
placenta it would not seem that loss of blood is lessened by such con- 
seivatism. To determine the limit of physiological bleeding and post- 
partum hemorrhage, 600 c.c. was taken, and 130 cases, or 13 per cent, 
had tliis loss or more. Experience has shown tliat serious symptoms do 
not follow hemorrhage of less than 1000 c.c. but in the series there were 
49 women who lost one liter or more; of these, 31 lost between 1000 and 
1250 c.c. and 18 more than that quantity; only one patient in the first 
group showed symptoms of acute anemia, while the second group of 
IS were especiallj'- interesting on account of the greater loss of blood. 
The study of the 49 hemorrhage cases in which the loss of blood was 
1000 c.c. or more shows similar points of interest. It is generally 
believed that patients suffering from serious hemorrhage show rapid 
and small pulse, shock, air hunger, rapid decrease in percentage of hemo- 
globin and number of red cells, which reaches its lowest point by tlie 
third day and then gradually returns to normal. When the histories 
of these patients are studied they show that not a few women recently 
delivered may lose excessive quantities of blood without presenting 
evidence of shock and that occasionally the extent of the hemorrhage 
would not have been appreciated had tire blood lost not been collected 
and measured. Of 31 women who lost between 1000 c.c. and 1250 c.c. 


only one showed symptoms attributable to loss of blood. She was 
considerably shocked and had a pulse-rate of 118 one hour and a quarter 
after delivery. Four of the 18 losing from 1250 to 2400 c.c. gave some 
anxiety, but none were seriously ill and all recovered. The condition 
of the pulse was studied in the 1000 cases during the forty-eight hours 
following labor, in the group having no hemorrhage the average was 
98.66, while in the group having hemorrhage the average pulse-rate . was 
96.45, a difference of only five beats. Comparing these with patients 
delivered by operation, it was found that many operative cases had 
average pulse-rate of 101.9, although they had no hemorrhage. From 
these figures it is concluded that the pulse-i'ate following normal spon- 
taneous labor is higher than has been generally believed and post- 
partum hemorrhage causes less disturbance of the pulse than is gener- 
ally taught. While the strain of difficult labor necessitating operation 
causes a greater average elimination that postpartum hemorrhage, 
in spontaneous labors the average pulse-rate is increased only a out 
five beats when hemorrhage occurs. In operative cases without hemor- 
rhage the normal rate is increased ten beats. The model pulse-rate is 
smaller than the average. There was a lack of correspondence m the 
character of the pulse with the quantity of blood lost m cases that had 
hemorrhage, and this is also true of the general condition o le pa len , 
for in one patient who lost 2400 c.c. of bjood the genera con lo 
seemed to be good although blood-pressure fell to 70 imme i j • 
labor and the hemoglobin fell to 38 per cent, on die . 

the cases of severe hemorrhage a marked reduction m , F , • 

had occurred, in some of these there was Z 

others the low percentage persisted throughout the pa le <• J 
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hospital. The hemoglobin was not markedly lowered unless the hem- 
orrhage exceeded 1250 c.c. In two patients losing 1350 and 1400 
c.c. re.spectivcly, it fell to 40 per cent. From these observations it is 
apparent that a certain proportion of women may lose in labor 1250 to 
1500 c.c. of blood with comparative impunity and present such slight 
sjTnptoms tliat tire extent of hemorrhage would not be detected if the 
blood was not collected and measured. With tlie usual data tlrese 
patients had lost from J to 4 of their total blood. _ In males and non- 
pregnant women such loss would produce alarnnng sjnnptomsj but 
these were lacking in these parturient patients and transfusion was "not 
considered at any time. The question arises how such immunity is 
produced and why sjnnptoms of shock do not always develop. It is 
probable tliat during the latter months of pregnancy a decided increase 
of tlie total amount of blood takes place so that this loss represents a 
relatively small loss and sufficient is left for the immediate needs of the 
body. It has been shown by observation that the total amount of blood 
actually increased during pregnancy, this inci’ease, however, is only 
slight and the low hemoglobin sho^vn after a serious hemorrhage seems 
to be proof positive that a large proportion of the blood in. the. .body 
had actually been lost. We cannot clearly explain these circumstances, 
but they may be associated with other protective processes which 
develop during the last weeks of pregnancy and at the time of labor. 
It has been shown that the nitrogenous metabolism at the time of labor 
is reduced to a minimum and that women pass tlirough labor with little 
or no increase in energy consumption as indicated by the oxygen intake 
and carbon dioxide output. From tliis it may be assumed that the 
temporary immunity to tlie excessive loss of blood some way depends 
upon these facts and that the patient can get along upon a greatly 
diminished quantity of blood for a short time after labor so that by tlie 
time that normal metabolism has been reestablished the reparative . 
processes will tide the woman over the immediate emergency. It must 
further be remembered that freshly delivered women are not entirely 
immune to excessive hemorrhage, but it is interesting to note that the 
average normal woman can lose 1250 to 1500 c.c. of blood with little or 
no ill-effect and that many can lose much more vdth relative impunity. 
However, in 1 case a loss of 1800 c.c. brought the patient’s life into the 
greatest danger and fatal results have been reported when the loss 
iiarciy exceeded 300 c.c. 


Pregnancy and Grippe. — In the Arch. mens, d'obst. ct dc gynecol., 
January 19, 1919, Pellisier gives an account of an epidemic of grippe 
in the Tarnier Clinic in Paris. There were 75 patients there pregnant, 
or in the puerperal period, who were attacked by grippe. The epidemic 
was preceded by isolated cases, commencing in June, 1918. In two 
montlis the number of cases had increased and the diseases had taken 
on a particularly severe form, the epidemic becoming worse in the month 
of October. Then it abated in November and December, returning in 
February and March with considerable severitj'. When the epidemic 
was studied it was found tliat among pregnant and puerperal women 
that the grippe took almost exclusively the pulmonary form. The 
mortality was comparatively liigh, 22 per cent. The grippe condition 
was aggravated by tlie intervention of pregnancy and later brought on 
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Dulmonary and cardiac lesions and increased the virulence of- the 
phenomena by intoxication. Infection of the genital tract was very 
frequent by grippe. The secretion of milk did not seem to be delayed 
by the disease. Hemorrhage was not especially more frequent either 
before or after labor. The course of labor and delivery was not changed 
by grippe. Were asphjocia developed in tlie mother the forceps was 
used to prevent her from making violent efforts at expulsion, but these 
forceps deliveries did not seem to be more frequent than usual in cases 
of grippe. Twenty per cent, of the cases aborted and 77 per cent, had 
premature labor. The morbidity and mortality of tlie children was 
considerably influence by the disease. There were twenty-seven born 
prematurely from the seventh to eight and a half months, and with 
them tlie mortality was 52 per cent. None of these cliildren born li^nng 
and taking the disease survived. Of children born at term the mor- 
tality was 25 per cent, and 10 per cent, of those born living and taking 
the disease recovered. In infants from one to six months old the mor- 
tality was 40 per cent., and of those children w'ho became ill and 
recovered there were 20 per cent. 


Influenza in Pregnancy. — Anderodias {Ramie mem. do gynecol. et 
d’ohst., June, 1919) had an opportunity to study 29 cases of influenza 
in pregnant women and among these pregnancy was noted in 37.9 per 
cent. This corresponds very closely with the statistics of the epidemic 
of 1889 and 1892. Abortion or premature labor made tlie patient worse. 
There was no tendency to bleed and viability had been reached in 61 
per cent, of the children. The death-rate among tlie 29 women was 34 
per cent. Harris {Jour. Am. Med. Assn., 1919, No. 72) publishes tlie 
results of the study of 1350 cases severe enough to have medical treat- 
ment, Very mild cases often were not seen by physicians, and in very 
early pregnancy the diagnosis of pregnancy was frequently not made. 
In one-half of tlie pregnant women pneumonia complicated -tlie influ- 
enza, and among these tlie mortality was about 50 per cent., being 
greater during the last tlfree montlis of pregnancy. Among all cases the 
mortality was 27 per cent. When there was no pneumonia -die interrup- 
tion of pegnancy occurred in 26. per cent, and when pneumonia was 
present in 52 per cent. In the fatal cases the pregnancy was inter- 
rupted in the majority (62 per cent.), while in the remaining 38 per cent, 
there developed abortion or premature labor. When the pregnancy 
was unintemipted the mortality was 16 per cent, and when the preg- 
nancy was interrupted 41 per cent. 


Pregnancy.— Tuxen {Hospitalst., Copenhagen, August 6, 
1919) has collected in the literature of tire subject 106 cases of ileus 
among parturient or pregnant wmmen. He has personally seen three, 
une was caused mechanically by torsion of an ovarian tumor. One 
occurred in a multipara, aged forty-one years, who had given birdi 
o her fourteenth child. Four and a half hours afterward symptoms 
ot this condition developed and at operation a dermoid cyst ruptured 
T n ‘ hs contents had produced irritation, and this 

woT^f pressure of the pregnant 

months had incarcerated the bowel and a few days after 
operation the uterus expelled its contents. 
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TKe Treatment of Extra-uterine Pregnancy After the Fifth Month.— 
Beck {Jour. Am. Med. Assn., September 27, 1919) has studied tlie 
records of 262 cases of ectopic gestation after the fifth month. These 
were obseped between the years 1809-1919, and tlms include the results 
of operation before and after the adoption of asepsis and antisepsis. 
It is thought essential that all these cases were carefully reported, 
because mortality has usually been high. When the child is wable a 
relatively large number survived operation, and so the life of the child 
cannot be disregarded. The best time for operation is during the last 
month, and if the patient be kept under observation there is very little 
added risk in delapng imtil the thirty-eighth week, when the child has 
the best opportunity for sur\dval. Before operating preliminary prep- 
aration for the treatment of hemorrhage should be carried out. It is 
desirable to remove the placenta if possible, but as this is often difficult 
and dangei’ous the case must be carefully studied to determine the best 
method of procedure. Favorable conditions for remo\dng the placenta 
are its attachment by a pedicle, which can be ligated with easy exposure 
of the ovarian and uterine exriemities of its blood supply. There must 
also be easy exposure of the ovarian extremity of its blood supply of tlie 
side involved, and the operator must be able to get at the uterus from 
the opposite side to perform hysterectomy if necessary, tlms effecting 
ligation of tlie uterine end of the placental blood supply. Before 
attempting to remove the placenta the vessels supplying the placental 
site must be ligated, and if this cannot be done the placenta must be 
left in the abdomen. A retained placenta Avill ultimately be absorbed, 
and so when hemorrhage and infection are absent and the placenta 
cannot be removed the abdomen should be closed without drainage. 
There is a slight danger of secondary hemorrhage and also infection 
from the adjacent intestines, and these complications may require a 
second operation. Should pus form, drainage through the vagina 
should be instituted. When the removal of the placenta is contra- 
indicated and tlie presence of infection requires drainage, or when 
hemorrhage necessitates the use of a tampon marsupialization should 
be practised. It is advantageous to employ the continuous use of drain- 
age, as it lessens infection. The writer does not mention the old method 
of leaving the placenta in the abdomen, stitclung the membrane to the 
edges of the abdominal wall and pack either cavity with sterile or anti- 
septic gauze. While tliis may be a somewhat clumsy method it has 
given good results in many cases, and is less dangerous tlian the attempt 
to remove the placenta or leave it behind. 


Prenatal Care Propaganda. — Larson (Arn. Jour. Obst., September, 
1919) publishes an account of methods of bringing prenatal work in 
the interest of the public and of the profession.^ AH possible efforts' 
should be made to disseminate accurate information by proper books, 
lantern slides, motion pictures, posters or panels and by suitable 
addresses. The interesting example is quoted of King, of New Zealand; 
who succeeded in securing influential friends and opened the mst 
maternity clinic in the area of choice residence property in the capital 
of New Zealand. 
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Erosive Vulvitis.— The disease of men l^no^vn as erosive and gangi-en- 
ous balanitis has been recognized for several years but the same disease 
occurring in women as erosive and gangrenous vulvitis is not generally 
recognized. Three cases of tliis disease have come under the charge 
of Driscoll {Arch. Derm, and Syph., 1920, i, 170) and he has succ^s- 
fully isolated the etiologic organisms in each case. The predisposing 
causes seem especially to be filth and prostitution, with attending 
frequent copulation and exposure, and unnatural sexual relations. _ All 
three of these women were inmates of a jail and all had been con\dcted 
for prostitution. The diseased genitals were extremely dirty, with a 
large amount of discharge from the focus as well as from the va^^na, 
and presented ideal conditions for the growth of the specific organisms. 
In each instance tliere was extensive ulceration of the part with a slight 
amount of local edema. Two of the cases presented an inflammatory 
involvement of Bartholin’s gland, while the third gave a history of such 
an involvement two years before. The most severe case of the three 
presented an almost complete destruction of the vulva. The labia and 
clitoris had completely sloughed away, leaving a slit-like ulcer between 
the legs, with the vagina and anus quite similar in appearance at their 
outlet, presenting a depressed area in the slit. The ulcer itself extended 
from the base of the clitoris anteriorly, to the tip of the coccyx pos- 
teriorly, and laterally on each side as far as the outer limits of the labia 
majora, winch had completely sloughed off except for a short distance 
just posterior to the mons, where they projected back\vard to about 
the anterior margin of the vestibule. Bartholin’s glands had been 
totally destroyed on both sides. In all the cases the inguinal lymphatics 
were involved, being moderately enlarged but not suppurating. Local 
pain and discomfort with violent itching seem to be constant factors 
and the disease is essentially a chronic process. In all' the cases the 
Wassamann reaction was negative and there was no response to anti- 
treatment, but in each case the characteristic spirochete 
and fusiform bacilli were isolated from the serum of the ulcers. 


Problem of Uterine Cancer.— During the last few years there has 
^en attracted to the Woman’s Clinic of the University of California 
Hospital m large part because of their work with radium — an ever 
mcre^mg n^ber of cases of cancer of the uterus, according to Lynch 
{Cahforma State Jour Med., 1920, xviii, 47), and he feels Certain that 
no one could study the data offered by this mass of material vdtlidut 
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concluding very definitely that the general profession is doing little to 
improve the cancer situation, and that this disease in the hands of men 
doing surgery is quite as hopeless as it was years ago when MacMonagle 
reported his series of 481 hj^sterectomies for uterine cancer ivitli only 
two ultimate cures, and when Baldj’^ confessed tliat he had never cured 
a case by any form of treatment. Lynch states that there is no doubt 
but that we may not attain a proper solution of the cancer problem 
until the laity is educated to appreciate the importance of the earliest 
symptoms. Yet such education will avail but little a patient who falls 
into the hands of one who has not yet recognized the essentials of proper 
treatment and L3mch believes that we will make greater headway in 
oirr problem by devoting our chief effort at present to the physician 
rather than to the layman, since the physician has long been led afield 
by a mass of conflicting literature. A large part of the confusion in the 
literature has developed because the earlier student of cancer grouped 
in his investigations cancers from all parts of the body, ignorant of tlie 
fact that cancers differ markedly among themselves. In the same 
manner our gynecologic literature teems with contradictory statements 
because so many have grouped together in their study all cancers of 
the uterus, which differ so markedly among themselves in their habits 
of growtli. Cancer of the cervix constitutes tlie problem of -uterine 
cancer because so few are cured. In comparison with cer\acal cancers, 
carcinomata of the body lose their importance since they usually 
permit of cure. Leucorrhea and hemorrhage are the only sjanptoms of 
operable cer\'ical eancer. Yet we are constantly disappointed in flnding 
that many cases are frankly inoperable even though they present them- 
selves for treatment shortly after the first sign of bleeding. There is, 
however, a clear reason for this fact. Only about one-tenth of the 
cervical cancers are everting in tjqje, and thus capable of giving early 
symptoms from bruising of the growth. In the other nine-tenths, the 
growth early inverts or infiltrates and thus has but little chance to bleed 
until it has extended sufficiently far out to permit of slough of the older 
areas which have been deprived of the necessary circulation. Moreover, 
Avith the advent of the first hemorrhage, the case is complicated by the 
presence of an infected ulcer so that we can clearly see tliat if we await 
the development of bleeding that we may not hope to cure in the mass 
of cervical cancers. Hope lies only in the recognition of leucorrhea as 
the only safe early sign, and prophylactically, in the early repair- of 
cervical lacerations and the proper treatment of gynecologic disease, 
since cancer is practically unknown in women who have not born 
children or who have not had some peKdc disorder. Out of the m^Tiads 
of cancer articles has just come the now accepted truth that we are 
justified in surgical measures only when they are most extensive, and 
that all operations should be restricted to early cases. The large 
remainder of cases are better treated by radium. Experience is teaching 
us daily that if there is question as to operability, the case does not per- 
mit of cure by surgery. Experience with radium convinces Lynch that 
early growths are best treated by extended removal, and all others by 
radium, which has no equal as a palliative measure. Whether radum 
cures or not may be an open question, but nothing treats so successfully 
a case which does not permit of an extensive operation. 
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Toxicity of Pyelograpluc Media.— A recent death in the Mayo Clinic 
following pyelography for which a solution of thorium nitrate was 
used led Weld (Jour. Urology, 1919. iii, 415) to make a study of the 
toxicity of the different pyelographic media. As a result of his expen- 
mental work along this line on dogs, he concludes that potassium 
iodide should be used with great care as a pyelographic medium because 
of its toxicity and because of tlie fact that it is readily absorbed. 
the pelvis of the kidney. Death following the use of potassium iodide 
is very evidently due to the potassium radical, since sodium iodide 
produces very little effect. At least one of the toxic effects of thorium 
nitrate is on the heart muscle, as may be shoum by the fact that cardiac 
failure follows the administration of thorium nitrate even after section 
of the vagi and the administration of such drugs as nicotin and atropin. 
Thorium nitrate seems to vary in toxicity according to the age of the 
solution, possibly because of the conditions under which it is kept. 
Unfortunately, sodium or potassium iodide, wdien used in the renal 
pelvis and bladder in man, often causes considerable local irritation 
in a solution of 20 to 25 per cent, as originally reconmiended.^ Sodium 
bromide is non-toxic, cheap, easily prepared, readily accessible, non- 
irritating, and would seem to be the best medium yet brought fonvajd 
and the author adrises a 20 per cent, solution for pyelography, while 
a 10 to 15 per cent, solution is sufficient for crystography. The drug 
should be chemically pure and tlie solution should be sterilized by 
boiling before it is used. 
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The Pigmentation of Nerve Cells i the Lipochrome a Plant Carotinoid 
Pigment. It has been shown that the natural yellow pigments in the 
wv and hen originate from carotin and xanthophyll pigments in food, 
ihose species, as the cow, horse, hen and man, whose tissue fat is colored 
with carotmoids, carry the pigments in the blood serum, while those in 
which the tissue fat is colorless, as the rabbits, dog, swine, sheep and 
goats, carry insignificant traces of carotinoids under the most favorable 
hnnoL rabbit and dog have colorless fat and show no 

j ^n and cattle, which have colored fat, do. Dolley 

fn production of a mdanin pigLS 

m ner\ e cells by factional depression, the pigment being absent nor- 
ma% and ba^ng ite histopnesis from nuclear material. ^The present 
vmrk {Jour Med Research, 1919, xl, 295) deals with the pSS of 

cSwondhfmfaillf pigment in nerve ^cells under 

^ certain species. It has been demonstrated 

that the yellow p.gment of egg yolk and blood eetum of fte Tenfea 
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xanthophyll and that, wliile wliite leghorns fed continuously on a caroti- 
noid-free diet from birth, lay colorless eggs and are all but entirely devoid 
of pigment, the color rapidly appears upon administration of a caroti- 
noid diet. To demonstrate the relation of carotinoid pigment feeding 
to nerve cell lipoclirome, twelve chickens were studied. Six were made 
carotinoid-free, and six carotinoid-full, while in tlttee of each group, 
the factor of depression was introduced by producing beriberi, exposing 
to a temperature of 40° to 45° C., or administering morphin or phos- 
phorus. Those chickens which received a carotinoid-containing diet 
showed the presence of yellow pigment. No lipoclmome could be found 
in the nerve cells of the carotinoid-free chickens. The lipochrome was 
most abundant in the depressed group. As with melanin, the greatest 
quantity was found in the Gasserian and spinal ganglia. The identity 
of the microchemical reaction of the lipochrome consisted in the ferric- 
chloride test which o.xidizes the pigment and becomes reduced to ferrous 
chloride, so that the oxidized pigment loses its color and the red ferric 
chloride changes to a \T['\nd green. Lipochromes and lipins may be 
mistaken for one another or may occur in combination. The identifica- 
tion of lipoclirome with carotinoid permits of positive deductions, as 
there is no more fat-holding pigment than there is pigment-holding fat. 
Melanin can be separated microchemically from lipoclirome by the 
application of fat solvents, hydrogen peroxide, ferric-chloride, silver 
nitrate or Nile blue. The authors believe that their results contradict 
Lubarsch’s conception that the fat-holding pigment is a “wear and 
tear” pigment in nerve cells, pointing out that the so-called metabolic 
pigment is, in reality, an exogenous one. Melanin, on the other hand, 
may be. conceived, under certain conditions, as an abnormal “wear and 
tear” pigment, being governed by extracellular agencies. 

The Sterilization of Lipovaccines. — The substitution of oil for saline 
solution as a vehicle for bacterial vaccines to immunize against typhoid 
fever and pneumonia offers distinct theoretical advantages and has 
recently been rather extensively employed. Unfortunately, certain 
methods of preparation have not proved wholly satisfactorj'^ in that the 
dependability of the final sterilization has been problematical. Utiliz- 
ing the results of Loeffler’s work, that dry heat will kill bacteria without 
destroying their antigenic properties, Lewis and Dodge {Jour. Exp. 
Med., 1920, xxxi, 169) sterilized pneumococcus and typhoid lipovaccines 
by heating to 130° C. for three hours or to 120° C. for twelve hours in 
an electric oven. The pneumococcus lipovaccine was prepared accord- 
ing to the method of Whitmore and Fennel. Control cultures of the 
unheated vaccine yielded Bacillus subtilis and other organisms in the 
majority of instances. It was shown that Bacillus subtilis will remain 
\nable in unheated lipovaccine containing chloretone for months. 
Both the heated and unheated lipovaccine was administered, subcu- 
taneously in a dose of 0.5 c.c. to healthy mice, and, after varying periods, 
the resistance of these mice was tested by intraperitoneal injections of 
multiple lethal doses of pneumococci. It was found that the heat did 
not decrease the antigenic qualities of the lipovaccine appreciably; that 
the protection afforded u'as at least ten times the fatal dose and that the 
optimum period was tliirty-five to thirty-eight days after the prophy- 
lactic dose. No protection was gained at twenty-one, fifty-six or one 
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hundred and ten days, from which the authors concluded that the 
immunity following a single dose of the pneumococci hpovaccme is 
slow to develop and transient. Typhoid hpovaccme, similarly heated 
and unheated, was given to rabbits, intraperitoneally, in a single dose 
of 1 c.c. The comparison of the agglutinin content of the blood ot these 
rabbits with those receiving tliree doses of tjTihoid vaccine in piine 
solution demonstrated that the antigenic properties of the partmular 
lipovaccine employed was almost destroyed by heating to 130 O. tor 
tliree hours. 


Pfeiffer’s Bacillus and Influenza.— Wollstein {Jour. Exjier. Med., 
1919, XXX, 555) presents results of a serological study during the recent 
epidemic. Pfeiffer bacilli were grmvn on a rabbit’s blood agar, blood 
broth and oleate agar. For serological study, convalescent patient’s 
sera and monovalent immune sere produced in rabbits, w’^ere used. 
Spontaneous clumping of the Pfeiffer bacilli rendered agglutination 
reaction rather unsatisfactory. The reactions showed a great variation 
and were inconclusive. Active antigens for complement-fixation reac- 
tions were obtained from blood broth cultures of the organisms. Com- 
plement-binding bodies were absent from the blood of four normal 
individuals. Fixation antibodies Avere present in the blood of influenza 
patients at the end , of the first week, increasing in strength during the 
second week and had disappeared'from the blood stream between the 
third and fourth month. A complicating pneumonia increased the 
complement-binding power of the sermn. Fixation antibodies xvere 
found in immune rabbit sera. Precipitin reactions paralleled the 
complement-binding phenomena. Two .or three c.c. of the filtrates 
from seven strains of Pfeiffer bacilli, injected intravenously killed rab- 
bits in one or two and one-half hours. The filtrates from other strains 
were much less lethal. Protection experiments on mice, using sera of 
rabbits winch had been injected with poisonous filtrates were unsatis- 
factory. Convalescent human sera gave no protection. 


Grouping of Bacillus Influenzae by Specific Agglutination.— The 
results of immunologic reactions on strains of hemophilic organisms, 
particularly B. influenzae, have varied Avidely. Some investigators have 
failed to demonstrate immune bodies, others have established specific 
agglutination with the homologous serum of a given strain and still 
others have^ indicated almost complete absorption of agglutination 
for both the immunizing and heterologous strains. Small and Dickson 
[Jour. Infect. Dis., 1920, xxvi, 230) Avere able by ag^utination and 
absorption tests to place seven of ten strains of B. influenzse into two 
Three fell into group I, four into group II, while groups III 
and IV contained one strain each. The last strain did not correspond 
to tile usual morphologic characters of B. influenzee in that it was very 
pleomorphic. It was not grouped but rvas most closely related to the 
members of group III. Immunization was performed on rabbits. The 
f suspensions from cooked blood-agar plates 
winch had been inoculated mth strains isolated from the nasopharynx 
and bronck of the human. The agglutination tests showed some cross 
g oup agglutinins between group I and II and also between groups III 

The staiuTrniel 

group W appeared more strictly unrelated to the others. 
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Conjugal Tuberculosis.— Ward (Lancet, October 4, 1919, p. 606) 
states tliat there is considerable difference of opinion in regard to the 
frequency of conjugal tuberculosis. Probably tlie most autlioritative 
opinion is tliat conjugal infection is rare, and any increased incidence is 
attributed to predisposition and causes other than direct infection. The 
author as tuberculosis officer of Soutli Devon has visited the homes of 
reported cases of tuberculosis and examined tlie patient and the contacts 
in the home. Out of 156 cases in which husband or vdfe was examined, 
91 (58 per cent.) were found to be tuberculous, 16 (10 per cent.) suspect, 
49 (32 per cent.) negative. Considering wives whose husbands were 
first reported, out of 120 cases, 66 (55 per cent.) were tuberculous, 12 
(10 per cent.) suspect and 42 (35 per cent.) negative. Among husbands 
. of tuberculous wives, in 36 cases, 25 (69 per cent.) are tuberculous, 
4 (11 per cent.) suspect and 7 (20 per cent.) negative. During tlie five- 
year-period in which the figures were collected tlie tuberculous mate 
first reported has died in 15 cases, and in 7 cases botli husband and wife 
have died. Comparing tlie results witli contact otlier tlian husband 
and wife, out of 1057 examined, 219 (20 per cent.) were tuberculous, 
2S4 (27 per cent.) suspect and 566 (53 per cent.) negative. Considering 
the contacts of cases examined and found non-tuberculous, out of 81 
examined, 4 contacts (5 per cent.) were tuberculous, 7 (8 per cent.) 
suspect and 70 (87 per cent.) negative. A statistical study of tliis kind 
is open to many criticisms. However, tlie figures have all been collected 
by one observer and hence may be justly compared. They were col- 
lected in the course of everyday work and not for tlie purpose of proving 
or disproving any theory. After folloudng up tliese cases tlie autlior is 
convinced that tlie great majority of the mates of tuberculous husbands 
or wives do sooner or later show signs of tuberculosis, but also ffiat 
the great majority of tliose infected recover, and recover more rapidly 
than ordinary tuberculous patients. This may be attributed to an 
enlianced immunity conferred by graduated doses of bacilli. Over 50 
per cent, of all cases of tuberculosis are due to direct personal infection, 
and for that reason highlj’^ infective cases should be isolated. 

Ivy and Sumac Poisoning.— Sweet and Grant (Public Health 
Reports, 1920, xxxv, 443) give a discussion of the whole subject of 
rhus poisoning. The plants responsible are described, and, follovyng 
this, the purely medical phases of the subject. Tlie irritating principle 
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of the plants is toxicodendrol, an oily substance which is nddely dis- 
tributed throughout tire plants, the most minute amount of njich can 
produce the characteristic poisoning. The c^tact may be direct or 
tlurough an intermediate object, as clothing. The smoke from burning 
rhus may give rise to the poisoning. The matter of individual sus- 
ceptibility is very important, many persons being practically immune 
but developing the manifestations of poisoning after prolonged exposure 
or intense application. The time between exTiosure and development 
of symptoms varies from a few hours to five days, depending on the sus- 
ceptibility of the person, the degree of exposure and the part exposed. 

A tub bath may be the means of wider distribution, of the initating 
principle. The clinical manifestations vary somewhat and are not of - 
special importance, being similar to those of other irritant poisons. 
Prevention may be accomplished, at least in part, by tlie use of rubber 
gloves or ordinary gloves, by washing of the ei^osed part tlioroughly 
with soap and water, being careful not to disseminate the poison. 
Diluted alcohol is also useful to remove the irritating material.^ There 
is no specific treatment and the irritation is essentially self-limiting, 
usually disappearing in a week or ten days. For relief of itching immer- 
sion in hot water is recommended and exposure to ah, rather than 
bandaging, is advised. A 10 per cent, solution of sodium hj^osulphite 
is useful, as is a 1 to 10 dilution in water of the fluid extract of grindelia. 
Sugar of lead, so long in vogue, is not advised. The blisters may be 
opened with a needle. Poison ivy and sumac should be destroyed by 
plovdng and cultivation of tlie land, by repeated momng of the plants 
and by sprinkling of the foliage witli kerosene. Arsenate of sodium, 
in ti\e proportion of 2 pounds to 10 gallons of water, is an efficient spray 
for use Avhen the ivy clings to buildings and fences. 

Water-borne Typhoid Fever Outbreak in Tonawanda, New York. 
— Theodore Horton, Chief Engineer, New York State Department 
of Health {P^lhlic Health Reports, 1920, xxxv, 391) presents tlie 
following conclusions based on data secured from an outbreak of typhoid 
fever in a community which had been given ample warning of the risk 
incurred by using an unprotected water supply. From the evidence 
presented in this report and in the appended tables, it may be con- 
cluded: (l) That the outbreak of typhoid in TonaAvanda, herein 
described, was due to an intensive infection of the public water supply, 
fonoving the breaking of the intake line at a point in the river con- 
siderably nearer the American shore than the intake crib. (2) That 
had a chlorination plant been installed and in proper operation prior 
to this outbreak, as had been repeatedly recommended by the State 
Department of Health, the outbreak would not have occurred. (3) 
ibat toe installation of a chlorination plant resulted in an almost 
immediate checking of the outbreak and undoubtedly prevented a 
much more severe outbreak from subsequent leaks in the new intake 

S since its installa- 

TW has been operated vuth care and efficiency. 

undoubtedlj receive gross pollution; and in the case of the John-^ion 
well, It IS probable toat actual infection occurred. (6) That at certain 
the acce^Mity of polluted industrial „ater%p“ d thX 
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consequent use for drinking purposes, eitlier through ignorance or 
carelessness, give opportunity for infection of employees. (7) That 
while chlorination, if properly supervised, 11111 greatly minimize the 
danger of infection from the public water supply, it will not improve 
the physical quality of the supply; and, in the case of the Tonawanda 
supply, which is at times decidedly turbid, filtration is necessary to 
produce a supply of a satisfactory physical quality at all times. 

Occupation in Relation to Tuberculosis. — ^K ober {Public Health 
Reports, 1920, xxxv, 751), after a consideration of some of the gen- 
eral features of his subject, deals with the general subject of indoor 
life, and points out that by providing ventilation and sufficient space 
the disadvantages of indoor existence may be overcome. Occupation 
has marked influences which must be considered in connection with 
other factors; thus the mortalitj^ among those engaged in agricultural 
pursuits is 8.71 per cent., among bool^eepers and accountants 22.5 
per cent., but among Govermnent officials and bankers less tlian 8.7 
per cent., and among draymen, hackmen and teamsters 23.4 per cent. 
Among dusty occupations, exposure to hard dusts produces a different 
kind of lung lesion from other dusts, the former being more severe, but 
all predispose in some degree to tubercle infection, but here again other 
important factors of environment must play a large part. Throughout 
the study paradoxical facts were observed, such as the higher rate among 
male domestic servants as compared with females of the same occupa- 
tional group, while the reverse hold true in comparing males and females 
in manufacturing pursuits and in office work. 


Dried Milk Powder in Infant Feeding. — Safety, usefulness and com- 
parative value. A preliminary report; Price {P^ihlic Health Reports, 
1920, xxxv, 809) fed gi'oups of infants under six months on milk pre- 
pared from whole milk powder on that prepared from skimmed milk 
powder, wnth the addition of unsalted butter, and, finally, controls on 
normal grade A milk. The infants were observed over a period of only 
about three montlis, but the indications were tliat the remade milks 
were satisfactory as infant foods, and indeed, at times, may have points 
of advantage. The two kinds of remade milk should be labelled to 
show just what they are and never as natural milk. • The tentative con- 
clusions refer to one brand of remade milk only. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this Journal are received only imlh the distinct under- 
standing that they are contributed exclusively to this Sovv.'fiK'L. 

Contributions from abroad written in a foreign language, if on examination 
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OBIGINAL AETICLES. 

THE BLOOD-SUGAR TOLERANCE TEST AS AN AID IN THE 
DIAGNOSIS OF GASTRO-INTESTINAL CANCERA 

By Julius Friedenwald, M.D., 

AND 

George H. Grove, M.D., 

BALTIMOnE, MD, 

The great difficulty arising in the diagnosis of gastro-intestinal 
carcinoma, especially in the early stages, has long been recognized. 
In spite of our modern methods of investigation, including the most 
recent tests, the diagnosis in many instances remains obscure often 
until late in the progress of the disease and is frequently not revealed 
until exploratory incision establishes the true nature of the affection. 
Any additional help therefore which may lead to the solution of this 
difficult problem cannot but be of the greatest value. In the blood- 
sugar tolerance test we believe there has been added a further step 
in advance in this direction. 

The fact that a high blood-sugar content is usually observed in 
patients affected -with carcinoma has been known for many years. 
Freund," in 1885, was the first to point out on the basis of seventy 
blood-sugar investigations that there is always a hjqjerglycemia in 
this disease; on the other hand he was unable to observe a similar 
condition in sarcomatous patients; he therefore recommends on this 

' Read at the Meeting of the Association of American Physicians, Atlantic Citv* 
May 4, 1920. 

= Allgemeine Wiener med. Zeitung, 1885, No. 9, S. 102. 
von. 160, NO. 3. — SEPTEMBEH, 1920, 
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account that blood-sugar estimations be made as an aid in the 
differential diagnosis betvveen the two affections. 

Trinkler^ investigated the blood-sugar content not only in car- 
cinomatous patients but also in patients affected with other dis- 
eases, such as tj-phoid, pneumonia and tuberculosis. In these 
observations there were 109 analyses, which were divided into two 
groups: (1) the estimation of- sugar in the blood collected at opera- 
tion, and (2) in that obtained at autopsy. A far greater hyper- 
glycemia was observed in carcinoma than in other diseases. 

The following table of Trinlder is interesting, as it presents the 
average, maximum and minimum percentage of sugar in the blood 
as observed by him in various diseases: 



Average. 

Maximum. 

Minimum. 

Cancer 

. . 0.1819 

0.3030 

0.1023 

Typhoid .... 

. . .0950 

.1022 

.0875 

Lobar pneumonia 

. . .0943 

.1092 

.0813 

Dysentery .... 

. . .0838 

.0915 

.0790 

Heart disease 

. . .0737 

.0897 

.0604 

Peritonitis .... 

. . .0701 

.0917 

.0450 

Tulierculosis 

. . .0652 

.0817 

.0450 

Syphilis 

. . .0553 

.0748 

.0449 

Nephritis .... 

. . .0489 

.0559 

.0311 

Uremia 

. . .0375 

.0559 

.0311 


Trinkler arrived at the following conclusions: 

1. Hyperglycemia is always present in cancerous patients. 

2. In carcinoma of the internal organs there is always a far greater 
hjpergljTemia than in carcinoma of the skin or mucous membrane. 

3. The cachexia of carcinomatous patients bears no relation 
whatever to the increase in blood-sugar. 

In recent years many important investigations have been pub- 
lished by various observers regarding the significance of alimentary 
hjperglycemia as a test of sugar tolerance in health as well as in 
disease. 

Jacobson^ was the first to point out the importance of such inves- 
tigations. He presents his results in 14 normal individuals following 
the administration of 100 gm. of glucose, and observes that an 
increase in blood-sugar occurs witliin 5 minutes after the adminis- 
tration of the glucose rising to its height in 30 minutes, which is 
followed by a gradual decline to the normal level in approximately 
120 minutes, the blood-sugar increasing thus from 0.10 per cent, to 
0.22 per cent, in 30 minutes and then gradually falling again to 0.12 
per cent. 

Hopkins,* working along similar lines, observed in his investiga- 
tions that in health a moderate rise in blood-sugar (0.11 to 0.156 
per cent.) occurs after the ingestion of 100 gm. of glucose reaching 


2 Ccntralblatt f. die medicinishcn Wisscnschaftcn, 1890, No. 28, .S. 498. 
' Biochem. Ztschr., 1913, S. 411. 

‘ Am. Jour. Med. Sc., 1915, cxHx, 254. 
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its heiviit in from 30 to 120 minutes, and again quickly subsiding. 
He also notes that hyperglycemia is most pronounced in certain 
diseases, as in diabetes, pancreatic, nephritic and pituitary cases, 
in pneumonia, apoplexy, tjqihoid, tuberculosis and cancer. 

A very elaborate and careful study of alimentary hyper^ycemia 
has been published by Hamman and Hirschman.® These observers 
have pointed out tliat in normal indmduals after the ingestion or 
100 gm. of glucose the blood-sugar rises to a maximum concentra- 
tion not exceeding 0.150 per cent., reaching its height in 30 minutes, 
which is followed by a gradual fall. 

Similar observations were carried on in various diseases, i. e., 
diabetes, nephritis, disturbances of the thyroid gland and hjqio- 
physeal functions, with rather definite results, and in some of these 
conditions rather tjqiical curves were constructed, which are of 
considerable diagnostic significance. 

The first careful investigations as to the glucose tolerance in cancer 
were published bj'’ Rohdenburg, Bernhard and Krehbiel.^ Sugar 
determinations were made of the blood just before and again in 
45 minutes, and 120 minutes after the ingestion of 100 gm. of glu- 
cose. Vi^iile the normal individual presents an increase in the blood- 
sugar percentage, reaching its maximum in 45 minutes, which then 
gradually recedes to the normal, the cancerous patient begins "with 
a normal blood-sugar, rising steadily in 45 minutes after the inges- 
tion of the glucose to 0.18, or 0.2 per cent., and continues to rise or 
remain stationary for 120 minutes after the ingestion of the glucose, 
the percentage being either as high as the 45-minute reading or 
higher, reaching 0.28 per cent, or even to 0.35 per cent. The blood- 
sugar content then gradually begins to recede, approximating 
normal in from 180 to 240 minutes. This character of curve w^as 
observed in 24 cases of carcinoma and in 1 case of sarcoma, and was 
not found in other diseases. 

According to these observers the sugar tolerance bears no relation 
to the location of the tumor, for primary carcinoma of the lung, 
sigmoid, stomach, heart and other organs all present similar findings. 

Benedict and Lewis® report their observations in the blood-sugar 
content in 53 patients affected with malignant growths; the blood 
being taken 180 minutes after the ingestion of food. Of these cases 
10, or 36 per cent., revealed a marked increase in blood-sugar, 
, ranging from 0.12 to 0.16 per cent. At least 49 per cent, of the cases 
showed a tendency to hyperglycemia. According to these investi- 
gatOTs there was noted a steady increase in the blood-sugar content 
as the disease progresses, reaching a maximum just prior to death, 
the hj'perglycemia being in all probability a result of a constant 
ciemand of the growing tumor for carbohydrates. 

® Arch. Int. Med., November, 1917, vol. xx. 

’ Jour. Am. Med. Assn., May 23, 1919, 1528. 

New York Med. Record, October 19, 1914, Ixxxvi. 650. 
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Williams and Hurnplireys® observed a moderate increase in blood- 
. sugar in 9 cases of carcinoma after the ingestion of an ordinary meal ; 
they give no determinations following a dextrose meal; these inves- 
tigations are therefore of but little clinical value. Cammidge^® also 
calls attention to the hyperglycemia present in carcinoma, believing 
that in explanation of this finding there may be at hand a faulty 
functioning of the endocrine glands for a “similar hj^erglycemic 
response followed by a delayed fall to normal has been observed in 
hyperthjToidism and exophthalmic goiter.” Very recently, and 
since the completion of our study, Rohdenburg, Bernliard and 
Rrehbieh^ have published the results of an elaborate investigation 
on sugar mobilization based upon 228 cases. These authors call- 
attention to three different types of reaction accompanying the 
sugar-tolerance test: In the first type, termed 1, the blood-sugar at 
the 45-minute interval rises above the zero hour figure and at the 
120-minute interval is as high or higher than tlie 45-minute interval. 
In type 2 the rise in the 45-minute interval occurs as in tj'pe 1, but 
at the 120-minute interval the curve falls almost or completely to 
the original figure. In tj^ie 3 the initial sugar concentration is Ingher 
than or the same as that at 45 minutes, and the 120-minute interval 
shows a return to the original figure more or less complete, some- 
times going even higher. 

In nephritis 75 per cent, of the cases gave type 2 reaction; 60 per 
cent, of the tuberculous cases gave tjqie 1 reaction; 72 per cent, of 
the cases of syphilis showed tj^ie 2; 60 per cent, of the diabetic type 
2 curve; 66 per cent, of the pregnancy cases gave type 1 reaction. 
These investigators have materially modified their previous views 
regarding the blood-sugar concentration in cancer. They found that 
61 per cent, of gastric carcinomata and 50 per cent, of intestinal 
carcinomata gave type 1 reaction, and are of the opinion that the 
high sugar concentration observed in gastric carcinomata is in no 
way due to cachexia. They do not consider that any of the three 
tjTies should be considered as diagnostic of any pathological condi- 
tion, though generally conditions associated with increased cell 
growth present a greater percentage of tj^ie 1 reaction. 

The great difficulties arising in the diagnosis of gastro-intestinal 
carcinomata, especially in the early stages, have led us to make a 
further study of the blood-sugar tolerance test as an aid in the differ- 
ential diagnosis betw^een carcinoma and other diseases of the abdom- 
inal organs, realizing full well, from the work of Rohdenburg and 
his co-workers, that a test of this character can serve only as an 
additional help in diagnosis, but must in no way be considered as 

specific of any disease. , ' 

In order to establish the practical utility of the blood-sugar 

’ Arch. Int. Med., 1919, xxiii, 537. 

Practitioner, February, 1920. 

>' Am. Jour. Mkd. Sc., April, 1920. 
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tolerance test the method employed must be, though necessarily 
accurate, so simplified as to be^easily carried out and not-too time- 
consuming. In our examination we have followed the plan reconi- 
mended by Hamman and Hirscliman, as well as that of Rohdenburg, 
of giving after a night’s fast 100 gm. of dextrose thoroughly dis- 
solved in 300 c.c. of black coffee without additional sugar. The 
blood was withdrawn for examination by puncture from the arm 
vein just before and again in 45 minutes, and 120 minutes after the 
administration of the dextrose. The blood-sugar was determined 
by the Epstein method by employing a standardized apparatus 
which had been thoroughly tested as to its accuracy; we feel that 
by this method a simple as well as an accurate means is afforded for 
estimating blood-sugar. The advantages of this method are well 
known. It requires but 10 to 16 minutes to complete a determina- 
tion of sugar, necessitating but a very small quantity of blood, and 
does not entail the employment of an expensive colorimeter, which 
thus renders the method especially useful for clinical work. Again, 
the slight error common to our estimations can be of but minor 
significance, inasmuch as the test is a comparative one of at least 
three estimations conducted in each individual case, and in addi- 
tion all of the determinations were made by the same' individual 
under similar conditions. The urine was examined at varying 
periods in many instances, but sugar rvas but once observed in any 
of our cases up to 120 minutes after the ingestion of the glucose; 
occasionally it was present after 180 minutes. 

In our investigations the blood-sugar tolerance was studied in 
32 cases of carcinoma of the gastro-intestinal tract. All of tlie cases 


were typical of this disease; of these 17 were operated on and the 
diagnosis was thus confiimed, and in the remaining cases there were 
definite palpable abdominal masses in addition to the usual physical 
signs present in this affection; and the examination of the gastric 
contents as well as the roentgen ray and final outcome presented 
confirmatory evidence in every instance. Of these cases there were 
19 of gastric carcinoma, of which there were 11 with obstruction 
at the pylorus, ! at the cardia and 7 presented no obstructions; 
there were 9 cases of carcinoma of the stomach, witli metastases 
in the liver and other abdominal organs; 2 of carcinoma of the rectum 
and of the cecum and 1 of the face and tongue. In addition, blood- 
sugar tolerance tests were made in 3 cases of uterine carcinoma; 
1 case of breast cancer; 1 case of carcinoma of the prostate and spine; 
1 case of uterine fibroid; 2 cases of sarcoma (1 of the jaw and 1 of 
the leg) ; m 8 cases of peptic ulcer; 2 cases of sjq)hilis of the stomach; 
3 cases of diarrhea and dysentery; 8 cases of achylia gastrica and 
chrome gastritis; 4 cases of cholelithiasis; 2 cases of chronic appen- 
dicitis; 11 cases of enteroptosis; 5 cases of nervous dyspepsia and 
5 cases of intestinal stasis and mucous colitis, making 88 cases in 
addition to the 4 perfectly normal indiriduals studied for purposes 
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of comparison. The sugar tolerance curves as observed in our cases 
may be classified into the following groups: 

1. The Normal Curve. — In normal individuals after the ingestion 
of 100 gm. of dextrose the blood-sugar content rises from 0.09 or 



HOURS 

Chaht I. — ^.taximum, minimum and average normal blood-sugar tolerance curve. 

even less to a height not usually above 0.165 per cent, within 45 
minutes, falling usually more gradually within 120 minutes to about 
the level as that observed in the fasting state. This character of 



Chabt II. — Maximum, minimum and average atypical normal curve. 


curve was observed not only in normal individuals but also in the 
non-cancerous digestive disturbances other than those winch have 
been classified in the following group. The two sarcoma cases also 
presented normal curves. 
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2 The Atypical Normal Curve. In certain individuals, often 
those affected with an achylia gastrica, an at>T)ical normal curve is 
observed in which the blood-sugar content presents practically 
normal values in the fasting state, ascending to a height of from 0.16 




Chabt III. — Maximum, minim\im and average intermediate blood-sugar curve. 

to 0.18 per cent, within 45 minutes after the ingestion of the dex- 
trose, falling slowly within 120 minutes to a level of from 0.13 to 
0.15 per cent., but not any lower. This form of curve was found not 



HOURS 


Chart IV.— Maximum, minimum and average blood-sugar tolerance curve in 
carcinoma of the gastro-intestinal tract. • 

only in our achylia cases but also in the cases of pyloric stenosis of 
benign origin. 

obtrvo^ intermediate Curve. The intermediate curve is usually 
obser^eci m cases of carcinoma not associated with the gastro- 
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intestinal tract, in which, the blood-sugar content presents compara- 
tively high values even in the fasting state of 0.14 to 0.17 per cent., 
and^ in which after the ingestion of 100 gm. of dextrose there is an 
initial rise to a height of from 0.2 to 0.23 per cent, within 45 minutes, ' 
followed witliin 120 minutes by a fall to a level of from 0.18 to 0.21 
per cent., never descending at this time to the level observed in the 
fasting state. The intermediate curve was observed by us in 3 cases 
of uterine carcinoma, 1 case of carcinoma of the prostate and spine 
and 1 case of carcinoma of the breast, 

4.^ The Cancer Curve. The cancer eurve is usually observed in 
carcinoma of the gastro-intestinal tract in which even in the fasting 
state there is a high sugar content of from 0,14 to 0,17 per cent., 
followed after the ingestion of the 100 gm. of dextrose by an initial 
rise of from 0,21 to 0.24 per cent, or higher within 45 minutes. 



HOURS 


Chart V 

remaining at this level for at least 120 minutes, and at no time during 
this period falling below 0.20 per cent. This form of curve was 
observed in all of the cases of cancer of the gastro-intestinal tract, 
but was not present in any one of the other 55 examinations, includ- 
ing 5 cases of carcinoma outside of this tract nor in 2 cases of sar- 
coma nor in any of the 45 cases of benign affections of the gastro- 
intestinal tract. The form of curve present therefore in gastro- 
intestinal cancer is rather characteristic and can usually be distin- 
guished from that observed in cancer of any other region of the body 
or from that of non-malignant disease. It should be noted, however, 
that in cases of suspected carcinoma of the gastro-intestinal tract in 
which tire curve is not absolutely characteristic or is of the inter- 
mediate type that a second examination made after a short interval 
of time vill usually reveal the true condition. 
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We have not had. an opportunity to 
of the gastro-intestinal “Ijiun that the test is quite as 

instance, but we are under L it is usually positive whether 

definite in early as in late cases, as it s usually pM 

cachexia exists or not or whether J^that diabetes, 

involvement of the organs. It 1 P th\Toid should 

differentiation between carcinoma and other diseases of the g 
intestinal tract, many conditions associated with hyperglyce 
need not be taken here into consideration. 


TABLE PRESENTING THE PERCENTAGES OP BLOOD-SUGAR OBTAINED 
IN THE 32 CASES OF CANCER OF THE GASTRO- 
INTESTINAL TRACT. 


No. Name. Cancer of 

1 M. J. B. Pylorus 

2 G. F. B. Liver and stomach 

3 S. S. B. Stomach 

4 T. C. Liver and stomach 

5 G. C. Liver and stomach 

6 M. H. C. Liver 

7 D. E. D. Stomach 

8 C. E. D. Pylorus and lesser curvature 

2 J. A. D. General carcinomatosis 

10 E, G. Uterus and rectum 

11 D. G, General carcinomatosis 

12 H. G. Liver and stomach 

13 W. K. Pylorus 

14 C. S. I. Cecum 

15 P. J. Pylorus 

16 F. L. Rectum 

17 J. L. Pylorus 

18 C. J. M,. Stomach 

19 H. C, P. Stomach 

20 G. C. P. Stomach 

21 M. M. Pylorus 

22 R. E. M. Stomach 

23 E. R. Pylorus 

24 I. P. S. Liver and stomach 

25 S. F. L. Tongue 

26 M. S. Cardia 

27 C, S, Stomach 

28 J. T. T. Pylorus 

29 S. V. Liver and stomach 

30 S. W. Pylorus 

31 E. W. Stomach 

32 W. A. Z. Stomach 


0 Hour. 

0.141 

.12 

.163 

.147 

.162 

.196 

.178 

.131 

.161 

.125 

.161 

,163 

.149 

.155 

.142 

.202 

.176 

.158 

.142 

,164 

.138 

.142 

.141 

.121 

.384 

.131. 

.206 

.171 

,139 

.162 

.154 

.161 


The value of the test is w'ell illustrated in tliree of the cases of 


45 Min. 

120 Min. 

0.250 

0.238 

.198 

.192 

.268 

.278 

.191 

.194 

.204 

.201 

.240 

.243 

.364 

.332 

.187 

.183 

.258 

.255 

.187 

.194 

.2.50 

.256 

.214 

.208 

.198 

.194 

.226 

.258 

.187 

.179 

.300 

.264 

.252 

.266 

.210 

.210 

.262 

.247 

.242 

.238 

.204 

.204 

.194 

.192 

.192 

.174 

.162 

.153 

.497 

.497 

.180 

.224 

.266 

.256 

.239 

.240 

.214 

,206 

.198 

.194 

.192 

.178 

.220 

.218 

; of the 

cases of 


this series; we append a brief abstract of the histories of these cases: 

Case I. — ^jM. R. (No. 4857), male, aged fifty-four years, had 
been complaining of stomach trouble for some months; he was 
affected with nausea and vomiting; much discomfort after meals 
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with eructations, flatulency, loss of appetite and loss of flesh (twenty 
pounds). Recently he had frequently vomited food taken the day 
previousl3^ On physical examination the liver was found enlarged 
and there was a definite resistance in the upper right quadrant. The 
examination of the gastric contents revealed but small amounts of 
free hj^drochloric acid, and there was marked retention. Oh 
roentgen-raj' examination tliere was found an enormously' dilated 
stomach, ndth a large filling defect and a lOSO-niinute retention. 
The diagnosis of pydoric obstruction, due to ulceration and possibly 
to a malignant growth, was made. The sugar tolerance test revealed 
a normal curve pointing definitely against carcinoma. At operation, 
performed February 21, 1920, by Dr. J. M. T. Finneys a non- 
malignant pydoric stricture was found. 

Case II. — ^E. S. (No. 5002), male, aged fort.v-eight years, had 
been affected with indigestion for the past six months. He had 
lost ten pounds in weight, had nausea, vomiting, loss of appetite 
and complained of weakness and of the passage of blood in the stools. 
On phy^sical examination of the abdomen nothing abnormal was 
determined. His gastric secretion presented a true achylia. The 
stools contained occult blood and the roentgen-ray' revealed a large 
filling defect at the pylorus, invohlng a large area on the lesser 
curvature. The diagnosis of carcinoma was made. The sugar 
tolerance test, however, presented a perfectly^ normal curve. At 
operation, March 1, 1920, by Dr. J. M. T. Finney, a chronic gas- 
tritis with pylorospasm was revealed. 

Case III. — M. M, C. (No. 4652), male, aged sixty^-one ynars, 
complained of indigestion for at least four years, which had recently 
become more aggravated; there was present loss of appetite, eructa- 
tions of gas, pressure and fulness after meals, and loss of flesh 
(twenty pounds). On phy^sical examination of the abdomen the 
liver was found enlarged; there were no palpable masses present. 
The gastric secretion presented a low total acidity 10 to 12, with an 
absence of free HCl. The roentgen-ray examination revealed a large 
•filling defect at the pylorus and on the lesser curvature, on account 
of which a positive diagnosis of carcinoma was made. The sugar- 
tolerance test, however, presented an atyq:)ical normal curve. The 
Wassermann test was positive and the patient has recovered after 
having undergone an antiluetic treatment. 

In considering the possible causes that ma.v be responsible for the 
delay'^ed tolerance curve in the blood in cancer, two possibilities 
have been suggested by" Dr, Charles E. Simon: 

1. Whenever increased cell production is maintained there must 
necessarily" be some source of energy' available, and inasmuch as 
the most potent source is dextrose, it is quite conceivable that a 
special call might be made on the part of the multiplying cells upon 
the liver for an increased supply" of dextrose. Should the liver 
respond to this call, but owing to the defective blood supp .v 
in a carcinoma only" a small portion of the available sugar shouk 
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be utilized, a hyperglyceima might develop. _ This hjperglj cemu 
does not occur in sarcoma, which may be explained on the basis that 
in this disease there is a more or less abundant blood supply , whereas 
in carcinoma the reverse is observed. The available dextrose in 
sarcoma would on this account be utilized and a hyperglycemia 


would consequently not develop. _ 

2. As a second possibility one could conceive that a hormone 
might be liberated into the circulation by the carcinoma, in conse- 
quence of which the normal power of oxidation of the sugar on the 
part of the tissues at large or of certain special ones, like the muscle 
tissues, might be impaired; in consequence a hyperglycemia could 
not only result under normal conditions of carbohydrate supply but 
also when an increased quantity of dextrose is made available; in 
addition it might be possible that such a factor might be responsible 
for the defective nutrition of the body at large and thus for the pro- 


gressive loss of weight associated with cancer. 

From our study of the blood-sugar tolerance test in health, as 
well as in the various affections of the gastro-intestinal tract, we 
believe that the following conclusions may safely be drawn: 

I. There is present in carcinoma of the gastro-intestinal tract 
usually a rather characteristic curve of sugar tolerance which 
differs somewhat from that observed in carcinoma of other regions 
of the body. The curve of this affection usually presents a high 
sugar content even in the fasting state, followed by annnitial rise 
up to 0.24 per cent, or higher within 45 minutes after the ingestion 
of the dextrose remaining at this level for at least 120 minutes, and 
at no time during this period falling below 0.20 per cent. 

II. The sugar tolerance test is rather distinctive, so that it may 
render valuable assistance in a large proportion of cases as a means 
of differential diagnosis between carcinoma and other diseases of 
the gastro-intestinal tract. 

III. The opportunity has not been afforded to test a sufficient 
number of early cases of cancer of the stomach and intestines accord- 
ing to this method, so that as yet the value of this test as a means of 
early diagnosis has not been established; nevertheless, as positive 
curves occur equally whether cachexia exists or not, or whether the' 
extent of the involvement be slight or great, we are under the impres- 
sion that the results may be quite definite even in the early cases of 
the disease. This question, however, requires further study, 

lY. Finally, while we fully realize that this test is not specific 
of carcinoma, and cannot be relied upon alone without entering into 
the clinical aspects of the disease, and that there are cases of car- 
cinoma in which negative findings occur or non-malignant condi- 
tions in winch the results are positive, nevertheless we are of the 
opinion that when properly performed the blood-sugar tolerance 
test may be of considerable diagnostic help in obscure cases of 
carcinoma of the gastro-intestinal tract. 
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CERTAIN POINTS IN’ THE DIAGNOSIS AND TREATMENT 
OF PULMONARY TUBERCULOSIS.! 

By Laavrason Broavn, M.D., 

SABANAC IiAKE, N. Y. 


At the very beginning of my talk I wish to express my gratitude 
for the opportunity I have been given to address tonight so many 
practitioners of medicine. It has become a favorite pastime of a 
few tuberculosis specialists _ to berate, to bait, so to speak, t)ie 
general practitioner, for his ignorance of tuberculosis. If this poor 
individual has had, for example, under his care two patients in 
whom not only physical signs but sjnnptoms as well were equivocal, 
about whom no man without generous funds or a hospital staff at 
his command could speak authoritatively, and if by chance this 
maligned worker sends them to different specialists, he may be 
blamed, by one for even suggesting tuberculosis, for branding the 
patient, as some put it, with the stigma of tuberculosis when he 
has not got it, and censured by the other for his ignorance in not 
recognizing a clear case of tuberculosis. It is sad, but true, that the 
reputation of many of us depends upon the cook and the indigestion 
that follow the meal. 

Those of you who have read that delightful book. The Future of 
Medicine, by Sir James Mackenzie, who vu-ites at an age when most 
men dwell in retrospection, will recall what he says of the general 
practitioner, of his importance in and value to the advancement of 
medicine. He alone sees disease at its very inception. He dis- 
covers the spring, and, as I have said, is often criticized for not doing 
the impossible, for not deteimining forthwith into which river it will 
eventually flow. You have, as Sir James points out, exceptional 
opportunity of studying disease long before it reaches the consultant, 
months before the classical picture enables the attending physician 
in the large hospital to make, without undue mental effort, a 
diagnosis. Our need today calls less for workers in the laboratory, 
less for well-tramed attending physicians, than it does for trained 
practitioners who are willing to study carefully, and in detail, 
sjunptoms which may indicate eventual disease or may peter out in 
a state of good health. 

The physical signs of all pulmonary disease were worked out by 
the study of pulmonary tuberculosis. P. C. A. Louis, of Paris, who 
revolutionized not only our knowledge of tuberculosis but also the 
method of attacking clinical disease, based his work on a study of 
only one hundred cases of pulmonary tuberculosis. 

It seems then that time spent on so common, on such an unmtcr- 

I Read at a meeting of the New York Phj-sieians’ Association, New York. March 
2 . 5 , 1920 . 
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esting disease as pulmonarj'' tuberculosis, lias borne fruit in the past, 
and time applied to it today by the general practitioner may even 
yet reward him as richly in the future as it has done others in the 
past. I say this knowing full well the enormous energy a general 
practice consumes, and realizing fully that but a small fraction of 
us have energy enough for practice and little if any left for such 
study. I simply wish to place before you the opportunity every 
practitioner has open to him and not to criticize any of you for 
failure for one or several reasons in not accepting it. 

I shall not attempt tonight to present to you any comprehensive 
discussion of diagnosis or the' treatment of pulmonary tuberculosis, 
but shall single out here and there certain phases that have inter- 
ested me. 

Diagnosis. — ^The diagnosis of pulmonary tuberculosis, curiously 
enough, grows more instead of less difiBcult as time goes on. I can 
recall the day when a patient with cough and expectoration, and a 
few fine rales, possibly above the clavicle, was always considered to 
be suffering from pulmonary tuberculosis. A little lat6r it was 
pointed out that influenza might produce such a condition, and 
then for a time we gave all patients admitted to Trudeau, who had 
never had tubercle bacilli found in their sputum, the subcutaneous 
tuberculin test. Shortly after this the cutaneous and ophthalmic 
tuberculin tests were introduced, and if they were of no other help 
they certainly stimulated the study of the tuberculin reaction. 
This study and the fact that, given, so to speak, in the dark, tuber- 
culin occasionally set up reactions, which, while never permanently 
dangerous, were very diagreeable and uncomfortable, led us to use 
the test less and less. About this time roentgen-ray study of the 
lungs was introduced, and, as many of you recall, it brought about, 
first, wonder, then opposition (the opposition of ignorance, if I may 
so term it), and finally acceptance. Complement-fixation to various 
specific tuberculous antigens was next added to our armamentarium 
and helped exclude certain confusing cases. Few of you have not 
worked at one time or another on some draft board, and most of us 
appreciate the advance in our Imowledge of pulmonary tuberculosis 
that the study of such large numbers of men has brought about. 
It has emphasized particularly that clironic tuberculosis may be 
active’ and of moment, or inactive and capable of great physical 
strain without relapse. 

For some years we have had sent to us at Trudeau a group of 
cases that formerly we should have labelled at once ‘‘incipient” 
and dismissed all further thoughts of their diagnosis from our minds. 
Today more careful study shows that many of these patients have 
no discoverable pulmonary tuberculosis. Formerly some doubtful 
cases passed through the institution for the reason that the diagnosis 
never was but always to be made. To obviate this error we intro- 
duced a diagnostic clinic, held weekly, attended by all the staff at 
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which all data about each patient is presented. This includes a 
lull historj^, data obtained on complete physical and roentgenologic 
examinations, sputum examinations (concentrated if necessary), 
complement-fixation tests for tuberculosis and syphilis, adrenalin 
test of Goetsch, and tuberculin tests, intradermic and subcutaneous, 
if deemed necessary. These data, collected largely by different 
workers, who are usually unaware of the others' findings,* are placed 
upon a blackboard, and are used to determine (1) if tuberculosis 
infection is present (positive intradermic tuberculin test), (2) if 
clinical tuberculosis exists, and (3) if the disease is active or inactive, 
or potentially active,' during the firgt week of residence in the 
institution. 

It seems needless to state that in some cases we can neither affirm 
nor deny the presence of pulmonary tuberculosis, though rarely do 
we have a patient who fails to react to the intradermic tuberculin 
test. I might say in passing that a diagnosis of tuberculosis infec- 
tion is considered of no moment clinically. We have had to employ 
and to define various terms. “Non-tuberculous” we have used as 
implying: 

1. No occurrence of tubercle bacilli in the sputum. 

2. No persistent moderately coarse rales in the upper chest. 

3. No parenchymatous roentgen-ray changes. 

4. No history of hemoptysis. 

5. No history of pleurisy with effusion. 

6. Failure to react to a second subcutaneous dose of 10 mg. 
of old tuberculin. 

If the patient reacts to a subcutaneous dose of tuberculin and has 
none of the other data, we diagnose him as having “suspected 
tuberculosis.” If some of the data are not obtainable and the 


remainder negative we call the case “tuberculosis unwarranted.” 

There is still but one pathognomonic sign of pulmonary tuber- 
culosis, the occurrence of tubercle bacilli in the sputum. Errors, 
that others as well as ourselves have committed, have led us to 


believe that one or two or even three tubercle baeilli in a specimen 
must be confirmed by two observers. We also hold that it is far 
safer to verify at once by a second examination the presence of 
tubercle bacilli in the sputum. With ‘the ample facilities afforded 
today by the private and public health laboratories it is inexcusable 
for any of us to omit this method of diagnosis. I have been positive 
from a study of the symptoms and of the physical signs that a patient 
did not have pulmonary tuberculosis. The roentgen-rays were 
similarly against it, but tubercle bacilli were found in the sputum on 
repeated examinations. It will never harm any patient to have ins 
sputum examined as much as it will harm the reputations of some of 
us to omit it. In many doubtful cases the occurrence of tubercle 
bacilli in the sputum alone settles the diagnosis. The great 
sis laid upon the occurrence of pulmonary tuberculosis uit iou 
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tubercle bacilli in the sputum has led in some instances to a neglect 
of this most important procedure. Tubercle bacilli are often lacking 
early in the disease -when their presence would help us most, and I 
have seen several cases in which only after extensive involvement of 
the lung, and only a comparatively short time before death, were 
tubercle bacilli found in the sputum. Curiously enough the disease 
may advance in rare instances with little if any increase of symp- 
toms and practically no sputum containing tubercle bacilli. It is of 
interest to note that in many advanced chronic non-tuberculous 
pulmonary diseases the chief if not the only point .of differentiation 
is the absence of tubercle bacilli in the sputum. Tubercle bacilli, 
as you are aware, may be found in the feces and in the stomach 
content when no sputum can be obtained for examination. 

Rales rank next in diagnostic importance to, the presence of 
tubercle bacilli in the sputum. While rales of any description, 
whether crepitant, fine, moderately coarse, coarse or sonorous or 
sibilant rhonchi, may and often do, occur in pulmonary tuberculosis, 
the rale usual in incipient tuberculosis is a moderately coarse rale, 
depending for resonancy or dulness upon the amount of solidification 
of pulmonary tissue between the bronchiole or bronchus and the 
chest wall, heard often only during the rather hurried, somewhat full 
inspiration that follows a cough. I shall not dwell upon the impor- 
tance of using a cough in physical examination, for even Laennec 
called attention to the fact that rales were better heard under such 
conditions. If after cough you hear no rale be sure to have your 
patient breathe out half or nearly all of his breath, then cough and 
inhale as I have indicated. I am sure that all of you are familiar 
with this procedure. I would like to emphasize, however, one point. 
Throughout the whole physical examination, and particularly while 
he is coughing, see that all the muscles are relaxed. If you do not 
observe this precaution you may overlook rales that are numerous 
throughout the chest. Too hard a cough may also defeat your 
purpose. If such rales as I have mentioned are heard in quiet 
respiration the case has always, in my experience, passed beyond the 
incipient stage. 

The physical examination of the patient has assumed today with ■ 
the perfection of roentgen-ray technic a. position of greater interest 
and of no less value. The frequency with which tuberculosis early’ 
in its comse attacks the pulmonary apices, which are, of course, 
comparatively small in extent and readily susceptible to examina- 
tion has given physical examination in pulmonary tuberculosis an 
importance vastly greater for example, than in pulmonary abscess, 
where extensive pulmonitis may exist about an abscess cavity in 
the upper or lower lobes, and yet the only physical signs may be 
change on percussion and distant breathing. It is 
indeed fortunate for patients that pulmonary tuberculosis so rarely 
arises and remains localized in the more central parts, of the lungs. 
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However, whatever part of the lung is usually first affected the 
pfiysicai signs most frequently appear first at the apex. 

I^w the rale to be of significance must occur in the upper part 
of the lung and must be constant on several examinations. Such 
apical rales are of greater moment when heard posteriorly to the third 
vertebral spine than when they occm above the clavicle and in the 
first intercostal space. Typical rales in a suspicious case rank liigh 
in diagnostic import; next, I might repeat, to the tubercle bacilli. 

There can be no question that pulmonary tuberculosis can occur 
without rales, and, indeed, fairly extensive deep-seated disease 
may exist without any or only with most indefinite physical signs. 
Symptoms rnay force a diagnosis of pulmonary tuberculosis, and 
tubercle bacilli may even be found in the sputum and still no 
abnormal physical signs occur. It is a common occurrence, I am 
sure, for many of you to find with a right apical lesion typical rales 
in the outer fourth and fifth intercostal spaces on the left. These 
are caused by a deep-seated bronchogenic spread of the disease to 
the other side. Cases do occur in which only indefinite signs are to 
be heard for some time, and then suddenly rales appear in an unusual 
situation and may quickly spread over the wliole side. Again I 
have noticed that as the rales increase some patients become better 
in every way. The deep-seated disease then may approach finally 
and quickly the surface of the lung, or at least the bronchi within 
the area susceptible to stethoseopic investigation contain suddenly 
an abnormal amount of secretion. 

Rales when heard onlj^ at the base of one or both lungs should 
never be considered as due to pulmonary tuberculosis unless 


tubercle bacilli are present. 

Granular breathing, that tjqie of breathing which seems about to 
break up into fine rales, which suggests that with a cough, rales will 
be plainly evident (when possibly they may not occur), distant 
breathing at the right apex, prolonged expiration, possibly high- 
pitched at the right apex, or high-pitched inspiration, with some 
roughening or accentuation at the left apex, are among the slighter, 
signs to be carefully noted. 

The extensive use of the roentgen ray has been a godsend to many 
men condemned through ill health to pass their days listening to 
iimgs affected with pulmonary tuberculosis, which through force of 
circumstances they can never follow to and examine at the end. 
Here they have a means of repeated autopsies or “shadow biopsies, 
if I may employ the term. Even if they do fail to reveal some 
tuberculosis, although in some hands they may be grossly mis- 
interpreted, they have added greatly to the efficiency and accuracy 
of diagnosis. Take an hour or two off occasionally when you have 
to eo to the radiographer’s, and follow him in his interpretation of 
plates and others. It is a teohnic that .s ,uy as mportant 
for you as that of the laryngoscope or of the ophthalmoscope. I 
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have no time tonight to go into ike details of roentgen-ray diagnosis 
of pulmonary tuberculosis, but I desire to mention a few of the 
conclusions that I have reached after prolonged use of roentgen-ray 
methods. 

In the first place you will be asked when you report your patient 
to the board of health, if he has incipient, moderately advanced or 
far-advanced pulmonary tuberculosis. This is also required by 
many institutions if you wish to enter him therein. I am convinced 
from my observations of the comparisons of many physical examina- 
tions and roentgen-ray plates that in a very large majority of cases 
the roentgen ray shows much more disease than is revealed by, 
physical signs. Recently I have been impressed with the idea that 
we should replace the term “incipient” by the term “minimal,” 
which implies nothing in regard to time, and everything that we 
wish in regard to early diagnosis.' I have mentioned this for I 
believe the time is coming when to decide that a patient is really 
in the minimal stage, roentgen rays must be used, for they show, 
as I have said, that many of the cases called today “incipient” 
are really moderately advanced, for we can examine by physical 
signs only the peripheral portion of the lungs, and unless disease 
involves this portion it may entirely escape our notice. 

In the second place you may be suspicious, on account of slight 
respiratory changes of an apex, and in no cases does the roentgen 
ray help more than in these truly minimal cases, where it may reveal 
a well-marked more or less deeply seated parenchymatous lesion 
and decide the diagnosis. 

In the third place roentgen-ray examination may reveal that the 
abnormal physical signs are due not to tuberculosis but to some other 
cause. 

I will not pursue this point further but must emphasize that not 
every radiographer can take plates of the chest suitable for pul- 
monary diagnosis, and, further, may at times draw conclusions 
from faulty or excellent plates that seem to me entirely untenable. 
However this may be, I believe that suspicious symptoms demand 
not only a carefuly physical examination, but a roentgenologic 
study as well. 

_ Our statistics at Trudeau have been very carefully studied from 
time to time by Doctor Heise and by some of the rest of us. He has 
emphasized the importance in diagnosis of two points in the past 
history of the patient: I refer to the occurrence of hemoptysis, 
^d of pleurisy, which is of more import if associated with effusion. 
The hemoptysis, of course, must be a dram or more, and is more 
important diagnostically if followed by streaked sputum for a day 
or two, or, indeed, if the hemoptysis recurs once or twice. I do not 
aean to say that streaked sputum is of no moment, for it may be 
die signboard that suggests the direction of the diagnostic goal, 
nut It does occur frequently in acute bronchitis, and all of you are 
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aware of the occurence of frank hemoptysis in pulmonary abscess 
and more rarely m bronchiectasis. 

If our patient has had one of these sjmiptoms we must not only 
suspect but exclude pulmonary tuberculosis. 

I c^not but feel that in all tubereulous pleurisies, with or with- 
out ettusion, the tuberculosis has gained entrance to the pleura 
through the blood or Ijunph vessels of the lung. It is now well 
known that many small Ijmaph glands and masses of Ijunphoid 
tissue are scattered practically throughout the lung, and it is difficult 
to believe that some tubercle bacilli may not remain behind in some 
of these lymphoid masses. The experimental work of Patterson 
and others has proved that tuberculous pleurisy with effusion is 
always secondary, to some other tubereulous focus in the body. In 
other words, it is the reaction of a sensitized pleura to renewed 
irritation by the sensitizing agent. It needs but a moment’s reflec- 
tion to conclude that any focus in the body that is shedding tubercle 
bacilli into the circulation needs our attention at once and demands 
from us discovery of its location if possible, and in any case careful 
treatment. 

The laboratory furnishes us with many valuable aids, and makes, 
as I have said, by the discovery of tubercle bacilli, the only diagnosis 
that is absolutely unquestionable. The importance of the tuber- 
culin cutaneous test in the first few years of life is known to all of 
you, but in adults no cutaneous, ophthalmic or subcutaneous 
reaction separates in my opinion aetive from inactive tuberculosis, 
or tuberculosis that needs no care from that which demands active 
treatment. The complement-fixation is positive in the majority 
of cases, but the fact that 10 per cent, of the patients with tubercle 
bacilli in the sputum fail to react positively weakens its diagnostic 
value. It is much like the Widal reaction in typhoid or the Wasser- 
mann reaction in syphilis. The clinical data are more important. 
The repeated absence of a positive complement-fixation test, how- 
ever, in a case that is only doubtfully tuberculous, and in a moderately 
advanced stage of disease, lends considerable w^eight to a diagnosis 
of non-tuberculous disease. 

The determination of the presence of pulmonary tuberculosis does 
not complete the diagnosis. A positive cutaneous tuberculin test 
reveals that the patient is allergic and has harbored tubercle bacilli 
for a time at least in his body. The occurrence of the two sjonptoms 
I have emphasized, the presence of abnormal physical signs men- 
tioned, confirmatory roentgen-ray findings decide the presence ot 
nulmonary tuberculosis, even in the absence^ of tubercle bacilli in 
Sie sputum. But here we must solve what is for the patient the 
crucial point-does he need treatment? In some cases with sligiit 
nhvsical and roentgen-ray changes m the lungs we have emplotyd 
the subcutaneous tuberculin test and studied the lungs for a focal 
reaction, which occurred in about 18 per cent, when the test VcS 
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positive. In ail we have given 324 patients the subcutaneous test. 
Of these 10 have died of tuberculosis and 59 have relapsed in a 
period covering from two to eighteen or twenty years. In other 
words, 25 per cent, in whom we were not sure of a diagnosis relapsed 
and I’per cent, have died. Of the 42 patients Avho have failed to 
react to a second dose of 10 mg. of Old Tuberculin, 2 have relapsed 
and recovered and 2 have died, 1 from acute lobar pneumonia and 
1 from a cause unknown. 

As I have come to learn what an amount of disease a chest may 
contain when the physical signs are equivocal, I wonder that mme 
of these 282 patients were not permanently injured after sharp 
reactions; but, on the contrary, many felt better, and asked for this 
reason to be given tuberculin as a treatment. Today we take no 
such chances, and if the roentgen ray shows any parenchymatous 
changes they must be very indefimte or else very old and calcified. 
In our recent cases (numbering 30) we have had 4 only that showed a 
definite increase of clouding about the suspected areas, and in some 
of them rales occurred for the first time. Today we send home at 
once a patient who fails to react to two doses of 10 mg. If he reacts 
and still shows no change by physical signs or in roentgen ray, we 
increase rapidly his exercise and send him home in a few weeks if 
he does well. None of the 42 has ever reapplied for admission, 
though we have always told them w^e would take them in at once if 
they relapsed. 

Only a small number of patients can be submitted to such tests, 
and for many the problem of whether the disease under consideration 
is active or inactive is not easily solved. We have made some study 
of it and have attempted to divide the sjnnptoms in relation to 
activity into two groups ; (1) Cardinal symptoms, including hemop- 
tysis, pleurisy, fever, rapid pulse, lack of endurance, loss of weight 
and night-sweats, and (2) subsidiary’’ symptoms, including chills, 
cough and expectoration. In our studies we have not considered the 
presence of tubercle bacilli in the sputum as evidence of clinical 
activity, though we realize that such patients are much more likely 
to relapse. We have arbitrarily chosen a temperature of 99° F. in 
the male adult and 99.5° in the female, and a pulse-rate of 90 in 
a male and 96 in a female as the upper limits in non-active cases. 
Of course, other disturbing factors must be excluded. We studied 
198 patients in regard to relapse and fomid that 90 per cent, of the 
relapsed had a positive complement-fixation test and that 70 per 
cent, had been considered “ clinically active,” while of those who did 
not relapse 50 per cent, had a positive complement-fixation test and 
'5 per cent, were “ clinically active.” The presence of rales was not 
of much help, and even when they occurred, with tubercle bacilli 
w the sputum, only 50 per cent, were considered clinically active, 
the whole subject is very intricate and needs further study, as you 
can readily see from these figures. 
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lo summarize briefly I feel that fever, rapid pulse, lack of endur- 
ance loss of weight and night-sweats suggest tuberculosis which 
must be excluded if possible. If to these we add cough and expec- 
toration, which have persisted for several weeks, we must focus our 
attention for a time on the lungs. But if we can find no more 
evidence than the sjmiptoms I have just mentioned I do not feel that 
we can make an absolute diagnosis of pulmonary tuberculosis. To 
do so one or more of the six diagnostic essentials that I stated in a 
negative way a few minutes ago must be present. I refer to tubercle 
bacilli in the sputum (confirmed on two examinations); persistent 
moderately coarse rales in the upper chest; a parenclijunatous 
roentgen-ray lesion, more weighty if in the upper chest; a history 
of frank hemoptysis, of pleurisy and a positive complement-fixation 
test. 


, Tubercle bacilli, of course, settle the diagnosis. Moderately 
coarse rales persistent at an apex, more particularly if posteriorly, 
are nearly as positive as tubercle bacilli imless due to some acute 
process in the course of clearing up, and then they fail to be persis- 
tent. A parenchymatous lesion, more especially in the upper part 
of the lung, if we can exclude influenza and some of the epidemics 
seen in the army, ranks a little below the rales described. A 
combination of rales and a parenchymatous lesion is, of course, more 
certain than either alone. If to these we can add a history of 
hemoptysis or pleurisy with effusion the diagnosis can be considered 
positive. I am speaking now of cases in which tubercle bacilli 
have never been found. A history of hemoptysis or pleurisy with 
effusion which cannot be explained any other cause, in spite of 
the absence of tubercle bacilli, rales or definite roentgen-ray picture, 


demands a diagnosis of suspected pulmonary tuberculosis. 

The combination of a positive history for hemoptysis or pleurisy 
with either rales or parenchymatous roentgen-ray lesions demands 
a positive diagnosis under the conditions mentioned above. A 
negative complement-fixation test in a patient with moderately 
advanced disease, without tubercle bacilli in the sputum, bespeaks 
caution in making a definite diagnosis of pulmonary tuberculosis. 

Treatment. — ^Having made a diagnosis of pulmonary tuberculosis 
and having satisfied yourself that the case needs vigorous treat- 
ment, the next step is most important. Pulmonary tuberculosis 
is a chronic disease. If we exclude miliary tuberculosis, for which 
there is no treatment with cme as an outcome, even the more acute 
cases rarely die in less than six months, and, as is well know n, the 
average duration of all fatal cases is between two and tlwee years. 
The struggle for recovery lasts no shorter time, and if we include 
relapses, or “setbacks,” as our patients call them, extends over a 
far longer period. In fact, I feel that with many patients tlie 
struggle lasts from diagnosis to death, which m at least 90 per cent, 
of the patients at Trudeau has been caused by tuberculosis. 
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It is easy to deduce from these facts that a physician must have 
a sanguine temperament to deal successfully with such a disease, 
for patient, family and friends all lose courage and grow despondent 
over the many disappointments that beset the path toward recovery. 
Bearing these facts in mind the psychologic treatment ot the 
patient demands careful thought. I do not believe it pays to tem- 
porize with the patient. He should be told at once that he has 
pulmonary tuberculosis. It may come as a shock and nearly 
prostrate the patient for a while, but you will be the gainer, and in 
the end the patient ivill be benefited. He does not and cannot 
know the difiiculties ahead of him, and I doubt the advisability of 
emphasizing them too much at first. • But be sure to tell him enough 
to gain his whole-souled cooperation. Awake in him, if you can, a 
fighting spirit. Encourage him or depress him or do both, but from 
the minute you tell him of the diagnosis assume a strict attitude 
toward what he should do. 

This leads me to emphasize the benefits that many patients^ derive 
from proper treatment at its onset, and to call to your attention the 
“danger time” that the patient passes through at the outset of 
treatment. I refer to the period of time, usually several weeks, 
during which the education of the patient progresses to a point 
where he becomes orientated and aware of the many dangers that 
follow overexertion, I know of no way more certain to avoid these 
dangers than to keep your patient in bed on a porch or in a room 
with wide-open windows until his education has progressed to a 
point that you feel you can trust him not to overdo. Tell him that 
he has specks on his lungs like those that occur in apples in March, 
and that while the apple must necessarily decay in order to liberate 
the seeds, his lung is constantly forming delicate scar tissue about 
these specks or tubercles which contain the germs, in an endeavor to 
wall them off, and, so to speak, strangle the germ in its own juices 
or excretions. Tell him that at first the scar tissue is so delicate that 
it resembles spider web and that vigorous or violent respiratory 
exertions may stretch the delicate scar, liberate some germs which 
may form new specks or spots which in turn will have to be walled 
off before he can hope for recovery. In short, say to him that the 
treatment of pulmonary tuberculosis depends upon two things: 
(1) the formation of scar tissue, and (2) the protection of the form- 
ing scar tissue. The conservation of energy and the conservation 
of natural resources are familiar to many patients. Tell them rest 
enables their body to devote more of its powers to form scar tissue 
and rest of the lungs protects the delicate scars. I try to illustrate 
this point with my hands. 

In recent years I have come to regard rest as the most important 
point m the treatment of pulmonary tuberculosis. It is far better 
lor a patient to be in bed in a room with fair ventilation for several 
weeks than to dress and to ivalk some blocks to a park where he 



334 


BRO^TO: PULMONARY TUBERCULOSIS 


can sit out for several hours and climb several flights of stairs to 
regain his room. If you can persuade your patient to do this 
seize upon the opportunity to educate him. Put such literature 
m his hands as he can^ comprehend and encourage him to vTite 
dovm questions. Tell him frankly that your visits are as important 
educationally as medically. If you can get him to think out his 
problem, three-fourths of the battle is won. I usually try to keep 
mj'' afebrile patients in bed six weeks. Patients Avith fever demand 
much longer periods of rest. 

Exercise at the proper time is as important as rest, but even then 
vastly more dangerous. The scar, of course, at the end of six weeks 
is not densely fibrous and requires careful stretching, such as is 
exerted by gentle breathing. I do not refer to respiratory e.xercises, 
which I seldom use. To reeducate the patient physically requires 
that the physician should become a physical trainer, who never 
forgets that he is dealing with a damaged organ that demands far 
more rest than a normal organ. This, too, must be impressed upon 
the patient. I sometimes put it that they can play and get well or 
work and get well, but they cannot work and play and get well. 
To watch, the effect of any new form of exercise, have your patients 
take it every other day. It has seemed to me that afebrile patients 
kept in bed six weeks could be given exercise rather quickly. I 
frequently allow them to take, after they are accustomed to dressing, 
to going to meals and to climbing the necessary flight of stairs, one- 
quarter of an hour’s slow walking twice a day the first week, one- 
half the second, three-quarters the third, and one hour the fourth 
prOAuded, of course, there has been no increase of sjuaptoms. After 
that if I feel that I can trust the patient I put him on imlimited 
exercise and tell him ncA^er to get out of breath or to get tired Of 
course, many patients do not adAmnce this rapidly, and remain at 
fifteen to thirty minutes twice daily for some Aveeks. Such treat- 
ment as I have just outlined is applicable only to early and faAmrable 


cases. 

Since the first century of the present era, and possibly before, air 
or climate has been extolled in the treatment of pulmonary tuber- 
culosis. The oxygen of the air enters the body through the lungs. 
So air is necessary to the lungs, it has been argued, and bad air Avould 
therefore affect the lungs deleteriously. Hence the A’ahie of good 
air for the diseased lungs. Curiously enough the lungs can use and 
do Avell in air in which a man cannot Ua'c. The A’^alue of liA^e, fresh 
air lies not in its effect upon the lungs, but through the effect upon 
the body in general. It affects the lungs no more, no less, than tlic 
knee. The value of air is exerted in what might be called the air 
bath. I refer to haAung fresh air circulate about the patient, it is 
better, of course, to hnve him out of doors, but, as I haA'e already 
said, it is better to be indoors with open windows than oAjrexercismg 
to get fresh air. Window tents that expose the head and neck aaIuIc 
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the body is in a warm and possibly badly ventilated room produce 
the same effect in pulmonary tuberculosis as spraying the face and 
neck in typhoid fever. Both are good as far as they go, but they 

stop short of the essential. , , . , j 

Food requirements in pulmonary tuberculosis have undergone 
considerable change. At first the patient was overfed and now we 
realize that food has a specific object in this treatment and should 
be prescribed accordingly. The struggle against pulmonary tuber- 
culosis is a fight to strengthen and to build up the recuperative 
powers within the individual patients. Scar tissue must be formed. 
Calcium salts must be deposited. The increased wear and tear of 
fever, which increases the caloric output of the body by 50 per cent., 
must be combated. At the same time such patients crave little 
food. The old idea was that patients needed much meat and milk. 
It is of interest to note that when after the war an attempt was made 
to put flesh on some Germans by greatly increasing their fats and 
carbohydrates it could not be done until an excess of meat was 
added to the diet. It seems that extra meat is necessary until the 
patient has a proper amount of protein in his body. If excess of 
calcium salts are necessary no food furnishes such an amount of 
this dietary essential as milk, combined, too, probably in such a 
way that it can be used at once by the body. The fact that the 
calcium content of the blood serum does not vary in pulmonary 
tuberculosis is no argument in my mind against its use. One may 
recall that the same argument was used against the use of iron salts 
in anemia. Is it not possible that noth an increased amount of 


calcium in the food the blood may pass on to the tissues or scar 
formation an increased amount of calcium? With a judicious use 
of milk there is no call for any anxiety about a lack of fat-soluble in 
the diet of our patients, but it is of interest to note that cod-liver oil 
and butter fats contain it in large quantities, while all vegetable 
oils and fats are deficient in it or lack it entirely. The water- 
soluble B is practically always supplied in sufficient quantities. 

In concluding,^ I should like to state that not every patient in 
whom a diagnosis of pulmonary tuberculosis can be made needs 
vigorous treatment. It was an attempt to discover some simple 
method that any practitioner could use in bis office that led us to 
begin onr study of active and inactive cases. We found no simple 
method.^ However, my impressions have led me to believe that in 
considering the need for treatment, symptoms vastly outweigh 
physical findings in the majority of cases. I frequently tell my 
patients that the sips the doctor discovers are like the green lights 
on the railroad, while the sjmptoms from which they suffer are red 
lights. A green light means run carefully, and a red light means 
stop or go on the side track. Tubercle bacilli can, of course, occur 
m a perfectly quiescent case, that needs follow only a careful life 
but when it occurs m a patient who has but recently begun to have 
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symptomSj vigorous treatment is demanded. Rales, of course, can 
persist for years in arrested cases. I have seen them apparently 
unchanged after ten years. The roentgen ray helps greatly in 
revealing changes that occur from time to time, not discoverable 
by ordinary methods of physical exploration. But do not forget 
that an increase of roentgen-ray shadows may occur months before 
the last plate has been taken, and at that time the patient may have 
arrested his disease. 

Any patient with unexplained pleurisy with effusion needs treat- 
ment for pulmonary tuberculosis unless jmu can exclude definitely 
any parenchymatous lesion in his lungs, and even then I should 
incline to the side of caution, for a slight deposit may be lost in the 
cloudiness that obscures the plate in part at least. An inexplicable 
hemoptysis should be similarly treated. 

Suspected pulmonary tuberculosis we treat by rapidly increasing 
the patient’s exercise to the unlimited stage, and after about three 
months, if all has gone well, return him to his work. 

Finally, we believe that after a careful study the patient can be 
taken into confidence and frankly told the possibilities — presuppos- 
ing, of course, that he has some intelligence. Otherwise your final 
decision must be meted out to him in no doubtful language. 


EiroOTHELIAL LEUKOCYTES IN THE UEINE SUGGESTING 
TYPHOID INFECTION. 


By 0. H. Perry Pepper, M.D., 

PHIIADEIiPHIA. 

Several years ago I reported in this journal a case in which the 
diagnosis of acute pleurisy with effusion, due to the Bacillus tj’pho- 
sus, was arrived at through the finding of endothelial phagocytes 
in the fluid obtained by pleural puncture. The diagnosis was verified 
by obtaining from the pleural fluid a pure culture of Bacillus 
typhosus and by the demonstration that both the pleural fluid and 
the patient’s blood serum produced agglutination of knovm tj'phoid 

bacilli. . f 

In the present instance the case to be reported has this POint o 

similarity: that the diagnosis of infection with the typhoid bacil us 
1 1 Ij. _i? rnimormic ppllsswinnh closely 



resembiea tne enaoxneiiai 

lesions of tj^ihoid fever. In the present instance these cel s v ere 

^°Sie constancy of the reaction of endothelial le^ocjdes, using 
this term in the sense in which it is employed by Mallory, o 

I Am- .Tnnn. Med. Sc.. 1910, cli, GG3. 
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toxin of the typhoid bacillus, is so marked as to raise a suspicion 
that the typhoid bacillus is the probable etiologic factor m any 
cellular reaction in which the endothelial leukocyte predominates, 
no matter in what portion of the body this occurs. Of course, it 
must be remembered that the typhoid bacillus is by no means tiie 
only organism which brings about an endothelial reaction. Nor 
is the active phagocytosis displayed by endothelial leulcocytes in 
typhoid lesions peculiar to that infection, although the phagocytic 
activity may be more marked in typhoid fever than in tuberculosis 
or in the other conditions in which an endothelial reaction occurs. 
Furthermore, we must remember that the number and type of cells 
engulfed by the endothelial leukocytes varies in different regions 
with the supply and character of cells at hand to be phagocytized. 

The observation here recorded may be additional evidence of the 
universality of the reaction to the typhoid bacillus and of its possible 
value in the recognition of unsuspected infection with this organism. 
No more positive claim can be made because of the uncertainty con- 
cerning the nature of the cells found in the urine. 

The case to be reported is that of a patient who was on the 
surgical service of the Hospital of the University of Pennsylvania, 
under the care of Dr. A. C. Wood, by -whose courtesy I was permitted 
to study the case and to make this report. 

Case History. The patient, a boy, aged sixteen years, was 
admitted to the hospital on November 7, 1919. His chief com- 
plaint was pain in the lumbar region. The history, which was 
difficult to elicit, and is probably incomplete, was given as follows: 
On July 4, 1919, the patient took sick and was forced to go to bed. 
The only symptoms the patient can recall were fever and frequent, 
painful micturition. The doctor who was called made no diagnosis 
to the patient's knowledge. The illness kept him in bed for fifteen 
days, and he was confined to the house for a month. 

Subsequent to the illness a pain developed in the left lumbar 
region which was localized, deep-seated and aggravated by motion. 
It also seemed to be worse at night, keeping him awake. There 
were remissions in the pain at first, but after two-and-a-half months, 
as a result of lifting a heavy weight, the pain became worse and 
seemed to involve the lumbar spine. Again improvement took 
place, until six weeks before admission, while playing leap-frog 


one 


of his playmates fell upon his back. This aggravated the pain and 
Re was taken to a hospital, where a diagnosis of curvature of the 

SnTem University Hospital for 

stioaTcdl'^/f somewhat con- 

stipated and has had gaseous eructations. His appetite has bppn 
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• pi’evious medical history is negative, except for influenza 
m October, 1918. No venereal infection admitted. He works in a 
tannery, sorting leather. Otherwise his social history is unimpor- 
tant. Family history negative. 

Physical examination on admission was recorded as negative 
except for the following statement: “Tenderness alongside the 
lumbar vertebrse in the muscles. Vertebras not tender to pressure. 
Some disinclination to bending spine. Pain also on pressure under 
left costal margin.” On the day of admission the laboratory 
examinations were: Urine: amber; cloudy; fiocculent sediment; 
specific gravity, 1015; albumin negative; sugar negative. Micro- 
scopically: casts negative; cylindroids negative; mucus -f -p; red 
blood cells, negative; white blood cells, 1 or 2; epithelium -f; triple 
phosphate crystals. , 

Blood: Red blood cells, 4,510,000; hemoglobin, 62 per cent.; 
white blood cells, 9900, Differential count: Neutrophiles, 66 per 
cent.; lymphocytes, 25 per cent.; large mononuclears, 4 per cent.; 
transitionals, 2 per cent.; eosinophiles, 2 per cent.; basophiles, 1 per 
cent. 

The following ward notes were made. 

November 8. Patient complains of more pain in the left side and 
the back. 

November 9. Pain obviously ivorse; each breath causes pain, and 
there is some cough. Examination revealed the spinal muscles on 
both sides in spasm. The right side of the back over the right kidney 
is markedly fuller than the left. There is impairment to percussion 
over the base of the right lung, but not much change in the character 
of the breath sounds. 

Temperature has risen to 102*’, pulse, 120; respirations, 28. 

November 10, Condition unchanged. Temperature fell to normal 
in morning up to 102.4° by night. Pulse, 112. Expirations, 24. 

The patient continued to complain of severe pain and to run an 
irregular fever, with moderate acceleration of pulse and I’espiration. 

November 13. Leukocyte covmt, 8000. 

November 17. Leukocyte count, 8800. PoIjmorpJionuclears, 
57 per cent. ; Ijmphocytes, 35 per cent. ; eosinophiles, 3 per cent. 

On November 18 I was first asked to examine the patient. The 
fever and the pain in the back were still the prominent features of 
the case and physical examination was negative except for the 
discovery of slight impairment to percussion at the right base 
posteriorly, "with a few faint frictions or rales, but no change in 
breath sounds. There was tenderness in the iliocostal space on the 
left side and apparently some spasm of the spinal muscles in this 
region. An mticaria, probably due to medication, was also present. 

A specimen of urine was obtained and found to be grossly cloudy. 
Centrifugation threw down a whitish sediment resembling pus, but 
on microscopic examination I found it Consisted not of the expected 
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pus cells but of larger cells, many very large and vacuolated. Their 
cytoplasm was stained faintly by methylene blue, and, as a rule, there 
was one large nucleus, though a few cells were seen, with two distinct 
nuclei. The vacuoles were not present in every cell and varied in 
number and size. In addition to the vacuoles there were seen in 
many of the cells round areas of homogeneous appearance resembling 
fat or hyalin. Some of these took a greenish tint with the methy- 
lene blue; none took the fat stains. In a few instances the large 
cells seemed to contain remnants of lymphocytes, but this was uncer- 
tain. It must be remembered that the endothelial leukocytes 
engulf a variety of cells under different circumstances. In this 
instance there were apparentlj’’ no er 3 rthrocytes and few other cells 
available, as no erythrocytes or leukocytes were found in the urine. 

The appearance of the large cells strongly suggested phagocytic 
endothelial leukocytes, and although no suspicion of typhoid infec- 
tion had been entertained, and the suggestion that these cells might 
indicate t}T)hoid infection was not taken very seriously, yet it was 
deemed significant enough for an agglutination test and a culture of 
the urine to be requested from the laboratory. The report of a 
positive agglutination test was received, which was, it must be 
admitted, unexpected. The patient’s serum was then sent a second 
time to the laboratory and was again found to agglutinate the 
Bacillus typhosus in the usual dilutions, while with paratyphosus 
beta there was only slight agglutination and with alpha none at all. 
Two urinary cultures were negative, but from a third culture a free 
growth of Bacillus typhosus was obtained . This also was confirmed 
by a fourth examination. 


November 19. The patient was better and the temperature lower 
and the signs at the right base were less marked. The urine no 
longer showed the large cells seen the previous day, but instead a 
few clumps of polymorphonuclear leukocytes. 

November 20. A fluoroscopic examination revealed no lung pathol- 
ogy and no evidence of subdiaphragmatic abscess. The tempera- 
tm-e was normal all day; pulse and respiration about normal. 

November 21 . The patient was better and had less pain. Signs at 
the right base had wholly disappeared. 

Phenolsulphonephthalein elimination; 50 per cent, in two hours. 

November 24. Patient much better. Temperature below 99°. 
Still complained of pain at night, which was now exclusively on the 
right side. Tenderness posteriorly was much diminished and there 
Was none anteriorly. 

Patient continued to improve and exhibited no new symptoms. 

Discussion. There are many points in the report concerning which 
one would wish more information. It is, of course, impossible to 
be certain at what time the patient acquired the typhoid bacillus 
intection. It seems most probable that the febrile attack in July 
was true typhoid fever, since it was the only febrile illness in his 
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historj'’, and since the possibility of catheter infection can be excluded 
also. - Another important question which cannot be answered con- 
cerns the relationship between the sj-mptoms of which the patient 
complained follopng the febrile attack in July and the occurrence 
of typhoid bacilli in his urine. If the patient was a urinary carrier 
it is difficult to explain the sjTuptoms, for the carrier state is unfortu- 
nately peculiarly lacking in sjnnptoms except in those carriers in 
whom there is sufficient gall-bladder trouble to attract attention. 
Whether “typhoid spine” may occur in carriers or bear any relation 
to the carrier state is unknown. Nor did this patient’s sjunptoms 
agree entirely with the pictiue of “typhoid spine.” 

On the other hand the luinary findings in this case are not those of 
actual infection of the urinary tract with the typhoid bacillus. The 
typhoid bacillus may produce cystitis, pyelitis, pyonephrosis and 
even an acute urethritis, but in all these instances there is a pyuria 
in which the usual poljnnorphonuclear neutrophile predominates. 
No such pyuria was observed in this patient. A search of the litera- 
ture reveals no statement as to the cellular elements in the urine of 
urinary tjqihoid carriers nor any description of the occurrence of 
phagocytic endothelial cells, although there seems no good reason 
why these cells should not reach the urine, as they are found in 
tubular nephritis lying free in the urinary tubules busily engulfing 
necrotic epithelial cells. 

There is still doubt as to the origin of the tjqihoid bacilli found in 
urinary carriers, and the direct relation of gall-bladder infection 
needs further demonstration. The possibility of foci in the urinary 
bladder or even in the kidney has not been excluded nor has the 
possibility that under certain conditions, such as perhaps trauma 
or secondary infection, the quiescent foci of the carrier state might 
be transfromed into active infection of the urinary tract. It is 
remotely possible that this case was an example of this kind. 

Aside from these speculations, which are bound to be inconclusive, 
the fact remains that in this instance a most unusual cellular pictmc 
in the urine was observed, and, whether rightly or vnongly, a line 
of reasoning was followed which led to the discovery of typhoid 
bacilli in the patient’s urine and of a positive Widal test in the blood 
serum. 

This experience suggests that something may be learned from tlie 
study of the cells in the urine of urinary typhoid carriers, and that 
the recognition of endothelial leukocytes in the urine may be helpful 
diagnostically. 
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A CONSIDERATION OF CERTAIN ASPECTS OF PROTEIN 
HYPERSENSITIVENESS IN CHILDREN. 


By Kenneth D. Biackean, M.D., 

BAI.TIMOHE. MD. 

(From the Harriet Lane Home, Johns Hopkins Hospital, and the Department of 
Pediatrics, Johns Hopkins University, Baltimore.) 


At tlie present time it is not unusual to see infants and. cliildren 
who are hypersensitive to proteins and who manifest their sensi- 
tiveness by a number of different clinical symptoms. Nearly 
everyone knows of individuals who are made ill, regularly, after 
eating fruit or shell-fish, or who are unable to come closely in 
contact vdth animals or grasses without developing hay fever or 
asthma. This idiosyncrasy or susceptibility to various substances 
has been recognized for a long time. Among the earlier medical 
writings on tins subject are those of Elliotson,^ Hutchinson^ and 
Blackley.® Elliotson drew attention, in 1831, to the association 
between the pollen of plants and hay fever while Blackley, in 1873, 
not only recognized this association but produced edema and 
congestion of the conjunctiva by the instillation of certain pollens 
in the eyes of hay-fever patients. He also, observed that the 
pollens produced an area of edema and erythema when rubbed 
into the abraded skin of such patients. In 1884 Hutchinson referred 
to a number of patients who complained of nausea, vomiting and 
abdominal discomfort, and he believed these sjmiptoms were due 
to the eating of egg, as the symptoms disappeared when egg was 
withheld from the diet. He stated also that certain individuals 
might be susceptible to other articles of food, such as honey, tea, 
coffee and different fruits and vegetables. 

The more common and characteristic features of hypersensi- 
tiveness to proteins, which occur in infants and children, are shown 
by the following case reports: 

Case I. — An infant, who had been exclusively breast-fed, was 
given, when six weeks old, a small amount of cows’ milk. This 
was immediately vomited. One month later one-half teaspoonful 
of milk caused a severe general reaction. The baby vomited and 
had diarrhea. He became cyanosed and so prostrated that the 
physician considered ban dangerously ill. Bread prepared with 
cov s milk brought on a similar reaction, as did the administration 
of three drops of a 1 in 12 dilution of condensed milk. Cows’ milk 
in any orm and in infinitesimal amounts always caused vomiting, 
loose stools, cyanosis, irregular respirations and prostration. He 


' 31, 1831, Lancet, 1830-31, xx, 370 
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was cable to take goats’ milk without any sjouptoms. In order to 
determine that the symptoms were due to cows’ milk the protein of ■ 
cows’ milk was applied to the skin. This was followed by ah area 
of ^ edema and erythema after four hours. When introduced in 
this manner cows’ milk caused the same general sjTuptoms as when 
taken by mouth. Protein from beef, egg, horse serum, barley, 
human milk and goats’ milk caused no reaction when applied to 
the skin. The baby was nursed at the breast and given supple- 
mental feedings of goat’s milk until ten months old, after which 
minute amounts of cows’ milk was given by mouth. Gradually the 
amount was increased until the hj^ersensitiveness to cows’ milk 
was overcome. The paternal aunt had an idiosjmcrasy to shell- 
fish and the paternal grandfather and great-grandfatlier had asthma. 

Case II. — ^An infant, aged two years, was breast-fed for two 
months, after which he was given a formula of cows’ milk. Cereals, 
broths and vegetables were added subsequently. Eczema appeared 
when he was one month old, and it had been persistent. When 
one year old he was given a soft-boiled egg. This was immediately 
vomited and he was sick for several hours. Six months later egg 
was given and he again vomited. The protein of egg, cows’ milk, 
barley, horse serum and beef gave a marked reaction when applied 
to the skin. By omitting eggs, meats and milk from the diet the 
eczema improved, and by giving them in small amounts and gradu- 
ally increasing them he was finally able to take these foods without 
a return of the eczema. The mother had eczema when she was an 
infant. ' 

Case III. — The 'patient, a girl, aged four and a half years, was 
breast-fed until she was ten months old. When eight months old 
an egg shampoo caused a severe urticaria of the head and face. 
About the same time the eating of a teaspoonful of custard caused 
a generalized urticaria, with marked swelling about the mouth, 
Wlien twenty-two months old she became violently ill folloudng tlie 
eating of custard, and was thought to have "ptomain poisoning. 

It was not realized at tliis time tliat the symptoms were caused by 
egg. Urticaria always followed the ingestion of egg in any form. 
Urticaria also followed the eating of peanuts and walnuts. The 
protein of egg was rubbed on the skin and a huge urticarial-like 
wheal appeared immediately. After forty-five minutes urticaria 
appeared all over the body and the eyes, ears, lips and vulva became 
swollen and red. The patient became nauseated and complamed 
of abdominal pain and faintness. This patient has not been treated 
for hypersensitiveness to egg. A maternal aunt was sensitive 


to egg. . 7, 

Case IV.— The patient, aged four years, was given a small 

amount of egg when eight months old. She vomited immediately 
and had a generalized urticaria. Subsequently she rras aWe to 
take egg in the small amount contained in cakes and pastry, n hen 
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eiehteen months old asthma began. When the protein of egg was 
applied to the skin a huge urticarial-like wheal appeared. Egg 
aS foodstuffs containing egg were excluded from the diet and 
she remained free from asthma for a year. Asthma then recurred. 
The protein of a number of different substances was applied to the 
skin and very definite positive reactions to .r®®! 

were found. When egg, milk and meats were withheld the patient 


did not have astlima. , , -.tt, x t 

Case V.— This patient was nine j^ears old. When two years ot 

age eczema appeared for the first time and persisted for four years. 
After that urticaria appeared and the eczema improved but did not 
entirely disappear. When eight years of age asthmatic attacks 
began and they recurred at rather frequent intervals afterward. 
It is interesting that the ingestion of cereals always caused a swelling 
of the mucous membranes of the mouth, which was accompanied 
by severe itching about the mouth. The protein of egg, beef, 
milk, oatmeal, barley and wheatena caused naarked edema and 
erythema when applied to the skin. This patient is how under- 
going treatment for hypersensitiveness to protein. A 'maternal 
aunt has asthma and the maternal grandmother has hay fever. 

Case VI. — ^The patient, aged ten years, was breast-fed four 
months and then weaned on account of a severe and extensive 


eczema. After the first year the eczema was less severe, but it 
persisted, and at the time of admission to the hospital, eczema 
involved the face, the flexor surfaces of the arms and the scrotum. 
Many different forms of treatment had been tried unsuccessfully. 
The sensitiveness to proteins was observed when six months old, 
when he was first given egg. Egg, fish and nuts always intensified 
the eczema, and the eating of any of them was followed almost 
immediately by a burning sensation in the throat, vomiting, diar- 
rhea, edema of the lips and ears and urticaria. In addition to these 
manifestations, association with horses always causes urticaria 
and hay fever. A marked reaction of the skin was obtained with 
the protein of milk, egg, horse serum and horse dander. The 
patient was relieved by withliolding egg, milk and meats from the 
diet, and, after being desensitized to them, has had no return of 
the symptoms. 

Within the past few years much information relating to the 
nature of the symptoms, which are caused'when a sensitive person 
comes in contact with various substances, has been obtained.^ 
It has been established definitely that the sjmptoms in these cases 
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are due to protein which is contained in the substances to wliich the 
patients react. 

In many ways human sensitization, as it is generally teiined, is 
analogous to the anaphylactic reaction in animals. There is a 
close similarity between many of the clinical manifestations observed 
in man and those seen in anaphylactic shock in animals. The 
specific skin sensitiveness in animals and the skin reaction observed 
in serum disease closely resemble the protein skin reaction, which 
constitutes an important feature is the condition under discussion. 

It is not necessary in this communication to give in detail the 
many experiments which have been undertaken to demonstrate a 
relationship between human sensitization and experimental ana- 
phylaxis in animals. Human sensitization is not identical with the 
artificial sensitization with antitoxin sera or with experimental ana- 
phylaxis in animals. They differ in certain respects, and definite 
conclusions should not be drawn until these differences have been 
subjected to more careful experimental investigation. 

The hypersensitive state may be present at birth, and this is the 
rule in a large percentage of the cases, so that severe and even alarm- 
ing manifestations result at the primary contact with the pro- 
tein. In the case reported by Park,® vomiting and diarrhea and 
cyanosis and prostration were induced when the infant received 
for the first time only a small amount of cows’ milk. Less severe 
manifestations, as eczema, urticaria and astluna, may develop as 
well when the protein is first given. The sjonptoms may not, 
however, be manifest at the initial contact with the protein but 
develop at a later period, as illustrated by the following case. 
Egg albumen was given to an infant of tlnee months for several 
days without any apparent reaction. When a coddled egg was 
given at the age of nine months, however, vomiting, generalized 
urticaria and asthma followed immediately. In other cases evi- 
dences of protein sensitization may be present during infancy and 
then entirely disappear, but after several years either similar or, 
as more often is the experience, different clinical manifestations 
develop. Thus a patient who has never received egg or cows’ milk 
may have eczema throughout infancy which entirely disappears, 
to be followed in early childhood by astlnnatic attacks with or 
without eczema. It is easy to understand the constant production 
of symptoms in a person once he has become sensitized to protein, 
as the avenues for entrance of protein are so very numerous and 
the patient is so constantly brought in contact with protein; hut 
the manner in wliich the primary sensitization takes place is not 
so readily explained. 

Sensitization may be acquired, it may be conveyed from the 
mother to the infant or it may be inherited. It is quite conceiv- 


^ A C.'iiK} of Hyperscnsitivencss to Cows’ Milk, .\ni. Jour. Dis. Children, six, p. JO. 
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able that a person might become sensitized through an open wound 
in the skin, through the mucous membranes of the gastro-mtestmal 
tract and various other ways. Sensitization is acquired undoubt- 
edly in one of these ways in a certain number of cases. The trans- 
ference of sensitization from an animal to the offspring, which 
has been demonstrated by Wells® and others, would suggest that 
human sensitization might take place in the same way. While not 
improbable it undoubtedly is infrequent. Experimental^ trans- 
ference of sensitization differs greatly from human sensitization. 
In animals the sensitization transferred from the mother lasts 
but a few weeks and is not transmitted from generation to genera- 
tion, while in human sensitization quite the reverse obtains. In 
all probability sensitization is inherited in those patients who 
exliibit manifestations when they are brought in contact with the 
protein for the first time. A family history of sensitization can 
be obtained in nearly all of these cases, and there are numerous 
cases recorded in which the sensitization has been transmitted 


through several generations. The sensitization, wMch does not 
have to be to the same protein, may be transmitted through the 
maternal or paternal ancestors. The studies of Vander Veer and 
Cooke substantiate this view. They showed that hypersensitive- 
ness to protein may be inherited, and that in a general way it 
follows the principles of the Mendelian law of heredity. 


Hypersensitiveness to protein may be established by observing 
the clinical symptoms wliich are cansed by the different substances 
and from the history. A history of hypersensitiveness may be 
obtained not only from the immediate members of the family, but 
in the family history dating back for several generations. The 
occurrence of asthma, eczema, urticaria, etc., in any member of 
the family is suggestive evidence of hypersensitiveness. Such a 
history is found in a large proportion of the patients, as illustrated 
by the following cases: A patient, aged five years, who suffered 
from astlmia, gave a history of asthma having occurred in the 
paternal great-p-andfather, grandfather and the father. The skin 
test in this patient was positive to the protein of egg. In another 
patient who had asthma following the ingestion of egg the first 
and^ second cousins had an idiosyncrasy to egg. 

+] oftentimes are so striking and so characteristic 

that they afford abundant proof of hyperseusitiveness. In other 
cases the sj-mptoius may be so indefinite that the illness does not 
appear to be related to protein sensitiveness. The local reaction 
whicli IS produced when protein is applied or injected into the 
sun ot iij^ersensitive persons is accepted -by the majority of 
evidence of this state. The cutaneous or intra- 
cutaneous method may be employed for this purpose. 


‘Jour. Infect. Dis., 1911, 100. 
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111 the cutaneous method the skin is scarified n-ith a needle or 
von Pirquet scarifier and the substances used for the test gently 
rubbed in. The scarification should be superficial and blood should 
not be drarni. A positive reaction is shown by the appearance of 
an urticarial-like wheal at the point of scarification. The reaction 
appears within the first five minutes, increases rapidly and reaches 
its height in ten to fifteen minutes. It gradually subsides, but in 
the majority of instances the edema persists thirty minutes or more. 
A control test should always be made, as in certain indmduals a 
slight erythema with edema may appear at the point of scarification 
alone. A slight reaction may take place about the substances 
w^hich react negatively, but it is easily differentiated from the 
positive reactions. It is never so intense and disappears wdthin 
ten to fifteen minutes. The pure dried proteins for this test may 
be obtained from a number of commercial laboratories, ^^fiien 
they are used a drop of tenth normal sodium hydrate solution is 
mixed with the dried proteins to facilitate solution. 

In the intracutaneous method the protein in solution is injected 
into the skin by means of a small tuberculin sjTinge and-fine needle. 
A positive result is indicated by a reaction similar to tliat obtained 
with the cutaneous method. The erythema and the edema gradu- 
ally increase and attain their maximum height in the first fifteen 
minutes. They persist usually for thirty minutes or more. A 
reaction often occurs at the site of tire control and of the negatively 
reacting substance, but it is never so intense, and the area of edema 
reaches its maximum diameter in five to ten minutes and gradually 
subsides within fifteen to twenty minutes. At times the erjdhema 
marking the site of the injection may persist in positive reactions 
for from tw'elve to tn^enty-four hours. It is ad\dsable to observe 
the reaction for some time, for that wduch may at first appear to 
be a negative reaction occasionally becomes a positive reaction 
(delayed). The true reaction has to be differentiated from the 
traumatic or non-specific reaction "which sometimes occurs, but 
this^ should not be difficult. "i^Tien the' reactions are negative by 
the cutaneous method they should be repeated with the intra- 
cutaneous metliod. The reactions from the intracutaneous method 
are more difficult to interpret than are those from the cutaneous 
method; on the other hand, they are more delicate. As a rule the 
reactions are sharp and distinct and with experience a differentiation 
betn^een negative and positive reactions is not difficult. 

When properly performed and interpreted, accurate information 
regarding the sensitiveness to the proteins tested is obtained with 
tliis test. A positive reaction indicates sensitization and a nega- 
tive reaction indicates non-sensitization. Equivocal reactions may 
occur. A patient may exhibit clinical manifestations and ^ve a 
negative reaction or a positive skin reaction may be present without 
the patient giving any clinical signs of sensitiveness. Tiiese are 
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exceptions to the rule and are seen infrequently. Care should be used 
in making the tests, as severe and alarming symptoms may iollow 
the application of protein to the skin in the highly sensitized patient. 
One infant, hypersensitive to coivs' milk, had a severe systemic reac- 
tion following the cutaneous application of a dilute solution of cows 
milk, and another infant with a generalized eczema presented the 
symptoms of anaphylactic shock following the intracutaneous injec- 
tion of a 1 to 100 dilution of egg white. Also a boy of seven years, 
who was hypersensitive to egg, reacted violently with urticaria, 
angioneurotic edema and asthma after the cutaneous application 
of a 1 to 100 solution of egg white. Similar reactions have been 
observed in other patients. The most severe reactions have followed 
the test with the proteins of egg white, cows’ milk and of pollens. 
That systemic reactions may follow the inoculation of protein 
in the skin of a sensitized person is not surprising when one con- 
siders the infinitesimal amount of protein which will incite an 
attack of astlnna in a person sensitive to horse dander, the pollens 
of grass, etc. In infants and children the reaction to only one 
protein should be determined at a time and the cutaneous method 
should be tried before the intracutaneous method. 

Infants and young children, as a rule, are not sensitive to such 
a variety of proteins as are adults, but even in them a number of 
different proteins have to be used in testing for sensitization. The 
protein of egg, milk, cereals and meats, horse serum and dander, 
timothy, red-top and rag-weed are the more common substances 
to_ which children are sensitive. The selection of the proper pro- 
teins for the test, obviously, is a matter of much practical impor- 
tance. Information necessitating the test with other proteins may 
be obtained after careful investigation. This is illustrated by the 
unique experience with a young girl with asthma who gave nega- 
tive reactions to the proteins used in the routine tests. The 
astlimatic attacks occurred only when the patient was in one locality. 
After careful questioning it was found that the attacks were incited 
by handling purple asters. 

_ As mentioned above, attention is usually attracted to this condi- 
tion by the occurrence of eczema, asthma, hay fever, urticaria and 
angioneurotic edema or from the history of vomiting and diarrhea 
and general prostration when a certain food is given. The symp- 
toms may be limited to one manifestation or various manifestations 
may occur in the same patient. The degree of sensitization as 
detennmed by the symptoms varies not only in different patients 
but m the same patient from time to time. Patients are frequently 
seen who come m contact with the offending protein, and yet there 
may be no clinical mamfestations or they may be slight for long 
periods at a time, and then a severe reaction mil occur. On the 
other hand, even the most minute quantity of the offending protein 
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is followed regularly by a violent reaction. The patient may lose 
his sensitiveness altogether or it may persist tlrrough life. Some- 
times sensitiveness to other proteins is acquired. 

All investigators have observed in these patients that there may 
be not only the history of sensitiveness to a number of substances 
but that the skin test is usually positive to more than one protein. 
The same patient may be sensitive to any one protein or to any 
combination of proteins from the same animal, or from the seed, 
the pollen and the leaves of a plant. On the other hand the same 
person may be sensitive to a number of proteins less closely related, 
as the protein derived from a plant and from an animal. This is 
true in asthma and eczema, in fact, in all of the clinical manifesta- 
tions of protein sensitization. In the patient studied by Scliloss, 
positive skin reactions were obtained to egg, oatmeal and almonds. 
In the patients with eczema studied by the writer,’^ posith'^e reac- 
tions were obtained with the protein of human milk, cows’ milk, 
barley and horse serum. A patient of seven years with eczema, 
urticaria and hay fever gave positive reactions to the protein of 
egg, barley, horse serum, walnuts and rag-weed. That these 
patients are sensitive to more than one protein, even closely related 
proteins and to proteins unrelated biologically, is not so surprising 
when it it is remembered that the specificity of the anaphylactic 
reaction in animals is determined not only by the biological origin 
of the proteins but by their chemical structure. 

A phenomenon comparable to the refractory state or anti- 
anaphylactic state in animals is occasionally seen.’ Scliloss* 
observed this in two patients who developed a generalized urticaria 
within one to tliree hours following the ingestion of egg.. The 
positive skin reaction disappeared for twenty-two to forty days, 
and during this period the ingestion of egg was not followed by 
the usual clinical manifestations. Witli the reappearance of the 
skin reaction, egg again caused an urticaria. In one patient with 
astlima due to egg, Avhom I was desensitizing by subcutaneous 
injection of the protein of egg, a similar phenomenon occurred. 
A sei'ere attack of astlima ivas precipitated by the ingestion of egg 
which the child obtained without the parents’ loiovdedge. The 
skin reaction was positive for a period of ten days, after Avhich the 
reaction was not determined, but the astlima did not recur for 
nearly tvm months; during this time she ate egg daily. It would 
be of much therapeutic lvalue v^ere it possible to produce the refrac- 
tory state in a sensitized patient, but at present no satisfactory 
method has been devised. 

Treatment of patients with hay fever and asthma due to the 
inhalation of pollens, the emanations from animals and absorption 

Biackfan, K. D.; Am. .Tour. Dis. Cliilclreii, .vx-i, 441. 
s Tr. Am. Pcdiat. Soc., 1915, xxvii, GO. 
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from bacterial proteins has been extensively earned out by a 
number of workers. The procedures employed are so well known 
that further reference will not be made to them here. shall, 
however, mention briefly the essential principles regarding the 
management of those patients who, on account of their h>T>ersen- 
sitiveness to the various foods, develop eczema, urticaria, asthma, 


The treatment may be carried out by absolutely omitting the 
protein from the diet or by the process of desensitization. In cer- 
tain cases a combination of these methods may be used. 

Omitting certain proteins from the diet may occasion so much 
difficulty that it is oftentimes unsatisfactory even with the undi- 
vided attention of a responsible attendant. Also such ^ a pro- 
cedure should be undertaken with caution, especially in infants, 
as much harm can be done if in addition to the symptoms of h^er- 
sensitiveness there are added severe disturbances of nutrition. 
This is particularly liable to occur when milk is witlilield from the 
diet of infants with eczema. In these patients, although it has 
been shown that the eczema can be benefited by temporarily with- 
holding milk and other protein foods, it seems to me that treatment 
of their hypersensitiveness should not be started until they have 
reached the age when milk does not play such an important role 
in their nutrition. 

It may be found by experience that the absolute omission of tlie 
protein is not necessary, as there is a very considerable variation 
in the reaction of different patients to the ingestion of various 
food proteins. A patient may be able to eat small quantities of a 
food without symptoms while large amounts bring out a severe 
reaction, or a patient may be able to take the food if it has been 
subjected to a high temperature, which renders the active properties 
of certain proteins inactive. The specific protein may not be 
present in a sufficiently high percentage in certain foods to bring 
about a reaction when ingested even though a positive skin test 
has been obtained. 

Desensitization of the patient to protein is by all means the most 
satisfactory method of procedure. The time required for desensi- 
tization depends largely on the degree of sensitiveness and varies 
with each patient. The subcutaneous injection method is tedious, 
and, as it is particularly trying to infants and young children, I 
have come to rely almost entirely on desensitizing them by admin- 
istering the protein by mouth. Meats, milk and cereals may be 
given in small amounts in solution. The protein of egg is best 
given m capsules.® The initial dose is that which fails to give a 


indebted to Mr. Dunning, of Hynson, IVestcott & Dunning of Baltimoi 
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positive skin reaction. The rapidity mth which the amount is 
increased depends to a great extent on the degree of sensitiveness. 
In each case the process of desensitization should be controlled 
by frequent slcin tests. The aim should be not only to have tlie 
patient able to ingest the protein witliout a systemic reaction but 
to secure a negative skin reaction. It is surprising how difBcuit 
it Hiay be to accomplish the latter. For practical purposes desen- 
sitization may be said to be completed when the patient is taking 
average amounts of the substance without recurrence of the sjunp- 
toms. It should be remembered that the proteins, even after 
the patient has become able to take them by mouth in quantitj’’, 
must be given regularly, as there is always the possibility of a 
return of the sjmiptoms if tliis is not done. 

Patients with only one clinical manifestation, as those who 
suffer from eczema, urticaria or asthma, and in -whom there is a 
positive skin reaction to only one protein, should be given a diet 
from wliich the protein has been excluded. This should be main- 
tained until the sjnnptoms have disappeared. After that, desen- 
sitization may be begun by the administration of the protein to 
which he is sensitive. 

Patients w^ho are susceptible to a combination of proteins are 
the most difficult to treat. The special proteins to which they are 
sensitive should be excluded from the diet, and in addition protein 
from eggs, meat and milk even if a negative skin test is obtained 
to them. The reason for excluding such foods is more or less 
empirical. After the clinical manifestations have subsided entirely 
the proteins to which tlie patient is least sensitive, as shown by the 
skin test or by the reaction following tlieir ingestion, are adminis- 
tered. After there has been no return of the symptoms for some 
time the process of desensitization with the protein wdiich gives 
tlie most intense reaction may then be commenced. Recurrence of 
the symptoms at any time necessitates the withholding 
special proteins from the diet until the symptoms have subsided. 
Desensitization is then begun again. _ 

Successful therapeutic results may be exqiected in patients who 
are unable to take various foods wuthout the development o 
eczema, urticaria, astlima, etc., if the patients are hj^iersensi lye 
to protein and if the treatment is consistently and thoroughly 
carried out. 
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THE COLON IN CONNECTION WITH CHRONIC ARTHRITIS 

(ARTHRITIS DEFORMANS).^ 

By Anthony Bassler, M.D., 

PROFES30H OF GASTBO-ENTEBOEOGY. FORDHAM UNIVEKSITY MEMCAE COLLEGE AND 
NEW YORK POLYCLINIC MEDICAL COLLEGE; CONSULTING GASTI^O-ENTEKOLOGIST. 

Christ’s, polyclinic and peoples hospital, etc., new york. 

In July, 1912, a single woman, aged tlntty-four years, a school- 
teacher, was referred to me for treatment of an intestinal condition. 
She had a typical polyarthritis involving the phalanges, wrist, 
elbow, tarsal, ankle- and knee-joints, which in five years had 
reduced her to an invalid’s chair existence. Her relapses of joint 
involvement were frequent, each attack rendering the joints more 
crippled in a permanent way. A constipation came on with the 
initial joints affected (both elbows), and she stated that if her bowels 
had not moved that day she was distinctly stiffer throughout the 
body that night. She W lost weight, her tissues were flabby, a 
psoriasis had developed, the liver was noticeably enlarged and there 
was a slight amount of albumin in the urine, with many granular 
casts. The studies of the feces showed the presence of gas-bacillus 
infection of the gut. She was treated by a diet high in calories, but 
low in calcium, and by strains of viable Bacillus coli rectally admin- 
istered. The treatment was kept up for seven months, at which 
time she was markedly improved. In the fall of 1913 she resumed 
her work as teacher of French in the Wadleigh High School and has 
not lost a day since. She lives the life of a normal woman, attends 
to her apartment after school hours, cooks her own foods, goes to 
the theater and dances in the evenings, and, with the exception of 
some crippled joints, in which there has not been one remission from 
the beginning of treatment, she is a normal woman. 

This happy result in the treatment of an intestinal toxemia seemed 
to qualify me in the eyes of some lay people as one especially able 
to treat such conditions. In the New England town that the case 
came from there were three others that soon were under observation, 
and from this nucleus it has spread from Maine to Pennsylvania until 
today 79 cases, supposedly like hers, have been seen. These have 
comprised a group of cases that deserve recording, both as to the 
findings and results accomplished. Of these, 31 were deemed 
unsuitable to be classed as typical ones of polyarthritis. They were 
made up of instances of gouty joints, syphilis, myositis, true articular 
rheumatism more or less resolved, acute joint involvement from 
manifest focal infections that were easily removed (nothing more 
being done in the treatment of the arthritis), and 3 extreme cripples 
so seriously involved with manifest disease of internal organs (mainly 

‘ Read before the Academy of Medicine, March 19 , 1920 . 
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' and heart) that they were judged unfit for both studv 

and treatment. The 45 remaining ones I desire to present. 

ui these the average duration of joint involvement u-as three 
and seven montlis. The Imee-joints, left, right or both, were initial 
m 12 cases, the ankles in 7, the elbows in 11 and other joints in the 
i remaining. jNIanifest focal infections were present in the tonsils 
in 13; in dead, tooth pulps, apex abscesses and pyorrhea, in 10; 
mTiiarj’^ tract, 3; appendix, 3; gall-bladder, 2; prostate gland, 2; 
female pelvis, 1; head sinus, 1. This makes 35 of 45 having manifest 
infection. An infectious disease of years before, healed or dormant 
tuberculosis, cystitis without involvement of the pelvis of the 
kidney or substance, boils, etc., were thrown out of etiologic consider- 
ation; 14 were men and 31 were women. The average age of the 
45 eases was thirty-one jnars when seen by me. 

The 13 tonsil cases were properly operated upon, 1 requiring a 
second operation for a tab of tonsil tissue that was left behind the 
left anterior pillar. Improvement in the joints was quickly notice- 
able in 4, believed to have come about by the patient in 3 more and 
none being noticeable in S. The one that showed the most marked 
benefit in the joints got the worst relapse. She had this six montlis 
after operation and then came under observation and study. The 
second best case had a relapse in the fifth week after enucleation. 
They were all advised to remain away for three months after opera- 
tion unless the joints became noticeably more involved. In the 
course of seven months they all had come back with added frank 
joint involvements. 

In the 10 oral sepsis cases the best possible attention was given. 
Extraction of teeth was the rule, this being done uniformly through- 
out the group. The devitalized teeth with apex abscesses were 
opened through the apex ostium and drained for three weeks. Each 
tooth canal was filled with gutta-percha through the apex opening; 
until that was accomplished it was not considered sterile. With 
the amputation of root ends and surgical attention to pyorrhea, as 
well as insistence on mouth hygiene as a daily practice, the cases 
were handled according to the best of modern dental attention. In 
some of the cases (six in number) the work extended over months of 
time. Thus definite time allowance for return of joint relapses was 
not practical. One of the cases, one of general pjmrrhea nlth apex 
abscesses and extraction of all of the teeth, claimed marked benefit 
in the joint sjnnptoms with but one slight relapse in three years. 
The patient feels the benefit satisfactory enough not to warrant a 
long trip to New York City for further study and observaPon. 
The other 9 cases came under observation even after an of this n ork, 
expense pain and trouble. On the occasion of relapse, or there 
being no benefit in the joint sj^ptoms, films ^ 

the teeth so that this source of infection could definitely be th 
oS of consideration. In the six that had relapses the average 
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length of time of this after the dental work was concluded was seven 

months. The other three had no joint benefit whatever. 

The 3 appendix cases v’ere operated upon, 1 claiming a moderate 
benefit, but relapses establishing themselves in the pcond month 
afterward. The 2 gall-bladder cases (both cholelithiasis with clironic 
cholecystitis), in which cholecystectomy was done, were not im- 
proved, one apparently being made worse by operation for unknowm 
reasons. The 3 renal cases are difficult to conclude on.^ C)ne was 
a woman with a badly diseased but 50 per cent, functioning left 
kidney. A Gram^positive bacteria wms always present in the urine 
from that side. This organism was not identifiable but easily grown 
on blood agar, and a vaccine was made and administered sub- 
cutaneously. This was kept up for five months together with 
regular washing of the pelvis of the kidney on that side. A nephrec- 
tomy was then done, although the woman seemed to have been 
benefited in the joint symptoms. A generally diseased and vacuo- 
lated tuberculous kidney was removed. The urine cleared of pus 
and the vaccine organisms. On the tenth week after the operation, 
when distinct benefit was apparently coming about, a relapse in the 
joint symptoms occurred, rendering the patient unable to leave the 
bed for nearly three months. She was then moved to the city for 
further observation. The other 2 cases were those of Bacillus coli 
pyelitis that cleared on vaccine, hexamethylenamin, renal pelvis 
irrigations and length of time. No benefit occurred in either one in 
the joint condition even after the urine had been clear for three 


months. The prostate cases were enlarged prostates. Both were 
considered chronic disease of the seminal vesicles originally from 
Neisserian infection. Both were treated by massage, irrigations 
of and installations into the posterior urthera. One developed a 
prostate abscess when under treatment, was operated on and made 
a clear local recovery. Neither was benefited in the joint symptoms. 
A case of double pyosalpinx had both tubes removed with benefit 
only to the pelvic distress, and one of double etlxmoidal disease with 
an infected superior maxillary sinus was thoroughly operated upon, 
drained and irrigated, also without other than benefit to local 
symptoms. 


Here then were 35 cases of typical polyarthritis of the chronic 
type with focal mfection, all of which were carefully and thoroughly 
treated in ways that are known to be the best, and yet all but one 
has received no benefit in the joint conditions. The 34 cases were 
tinally placed under observation for metabolic and gastro-intestinal 
study, which with the 10 that showed no manifest focal infections 
made up 44 cases. Each was placed upon the following test diet 
which was graded m instances of lighter weight than 140 pounds!, 
^^^o^^dmg to what that would be: 

'‘The diet mentioned is to be adhered to strictly for three full 
days, namely, seventy-two hours. The stools and urine of the first 
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forty-eight hours after its institution are of no value for examination. 
If constipation exists the bowels are to be moved by injection. After 
the forty-eighth hour from the beginning, providing the bowels 
have moved during that time, the entire next stool is to be saved and 
examined. No purges are to be taken, but a glycerin suppository or 
an enema may be employed to obtain the stool required. A covered 
small tin can or a glass jar can be used as a container. A twenty- 
four-hour collection of urine should accompany the stool, this being 
started at the end of the forty-eighth horn after the institution of the 
diet. Start with an empty bladder and void for the last portion at 
the twenty-fourth hour. Take no medication by mouth during the 
three days and continue your activities as you have been doing. 

_ Morning; Two thin slices of well-baked bread, wnth butter 
liberally applied; one pint of oatmeal gruel, made of about 40 grams 
or li ounce of oatmeal; 10 grams or | ounce of butter; 200 grams or 
6| ounces of milk; 300 grams or 10 oimces of water (all strained). 
One egg cooked in any form. 

11 A.M.: Milk, one-half pint or one glassful. 

Noon: A good-sized piece of steak or roast beef, chopped or cut 
into very fine pieces, about 200 grams or 4 ounces, and served on a 
slice of toast; one bowl, about 250 grams or Sf ounces, of mashed 
potato, vdth 20 grams or f oxmce of butter. 

4 P.M.: Milk, one-half pint or one glassful. 

Night: Same diet as breakfast. 

Water may be taken as desired. 

Attention must be paid that this diet is followed precise! The 
reason for this is that careful and extensive quantitative examina- 
tions are made of the specimens sent, and unless the rules are followed 
accmately the laboratory findings may be misleading.” 

During the last twenty-four hours (from the forty-eighth to the 
seventy-second hour) 40 c.c. of blood w’^as extracted, ten being 
employed for the Wassermann test, the remaining 30 c.c. being 
placed in a bottle containing a few drops of 20 per cent, potassium 
oxalate solution. The blood was taken at about the forty-eighth 
hour from the onset of the diet before brealcfast. 

The Wassermann test was negative in all of the instances. This 
is not surprising, because of all of the cases in wdiich a positive 
Wassermann was present, mercurial injections were carried out as a 
routine. Nine of the focal infection cases had a positive Wasser- 
mann, all receiving mercurial injections during the time they 
were under observation by others, and those that gave a definitely 
positive Wassermann at the initial examination were judged sjqihi- 
litic and are not included in the 45 cases reported. Still it was 
considered wise to do another Wassermann before the beginning of 
the metabolic and gastro-intestinal studies. A case might have 
been missed in the first instance and be caught here, or a case might 
have begot a sjqihilis in the length of time of their operative 
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procedures. It was also deemed wise not to employ the mges^ion 
of glucose before the blood was drawn. The reason of this is that 
because many instances of chronic intestinal toxemia show a sugar 
intolerance to this method. The sugar intolerance after ingestion ot 
glucose is a finding in at least 20 per cent, of the saccharobutyric 
toxemias. Thus it was thought best to estimate the sugar content 

under normal conditions. . , • n i 

None of the 31 cases showed a hyperglycemia, taking 0.1 per cent, 
as the standard. In one of them a colorimetric reading of 35 (0.13 
per cent.) was obtained, but subsequent examination did not 
sustain it. 

The creatinin estimations averaged in 43, instances 2.2401 mgm. 
Taking 2.2375 mgm. as a standard, 13 of 31 cases were somewhat 
elevated. There were others, however, that were distinctly below 
this figme. Because in saccharobutyric toxemias about one-half 
of the cases show a slightly elevated creatinin content in the blood, 
these findings were taken as non-significant in so far as chronic 
arthritis was concerned. 

The uric acid estimation in 29 cases gave an average of approxi- 
mately 250 mgm, per 100 c.c. of blood. The same negative findings 
may be said of the non-protein nitrogen estimations, the average 
in 31 cases being 7.7. mgm. in 100 c.c. of blood. Cholesterol total 
solids and chlorides were not estimated. Several of the cases in 
which markedly reduced states of body existed showed slight degrees 
of acidosis. These findings were considered as a secondary condition 
and etiologically or sjnnptomatically non-important. Many had 
degrees of simple anemia, sometimes with a lowering of the erythro- 
cyte count. 

In all of the cases routine examinations of the urine were made. 
Attention was paid to the indican and uroresine presence, and sul- 
phate partitions were made in all of them. The presence of an 
excess of the conjugate sulphate, oxalic and uric acids and a chloride 
and total solid decrease were considered significant. Forty-four 
urines with abnormal findings were found. 

The stools were carefully examined; notes were made of reactions; 
study of food detritus; search for ova (none found); estimation of 
mucous content; Gram-differential studies and relative countings; 
the fermentation tests and studies of gas contents and character; 
studies of sedimentary bacterial growths groum anaerobically and 
aerobically, with animal inoculation, were done. Taking normal 
standards there were forty-four departures from it. Thus with the 
mme and stool findings there were 44 instances of chronic intestinal 
toxemias: 34 were saccharobutyric in type, 2 were indolic and 8 
were of mixed form. 

From this practically complete significance of the colon as a cause 
of arthritic symptoms the cases were treated by diet, suitable to the 
type of toxemia and vaccines, all of the cases being kept under 
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treatment at least five months and diet alone advised for a year 
afterward. The plan of vaccine treatments and the diets employed 
were according to the author’s methods/ in which the biochemical 
alteration method was not found necessary in any of them. 


BACTERIAL TREATMENTS IN PRIMARY TONEMUS (rECTAL AND 
SUBCUTANEOUS METHODS AND VACCINE IMMUNITY). 


Sacclmrobutyric •{ 


B. aerogenes capsulatus (rectal). 

Gram-positive diplocoeci (skin, rarely; rectal, rarely). 
Gram-positive single cocci (rectal) . 

B. bifidus (rectal rarely) . 

B, putrificus (rectal rarely). 


Indolic { 


B. cbli communis (rectal, skin). 

B. mesentericus (rectal). 

B. liquefacius (rectal). 

B. proteus. 

Gram-negative streptococci (skin). 
Staphylococci (skin). 


Mixed 


Combination of above according to predomination 
of fermentation' or putrefaction and types of 
organism. 

The rectal method is used here altogether, and effort 
is made to get reactions and a leukocytosis of from 
10,000 to 20,000 ■n-ithin eight hours after the 
injections. 


BACTERIAL TREATMENTS IN PRIMARY TOXEJIIAS (rECTAL AND 
SUBCUTANEOUS METHODS AND BACTERIAL ANTAGONISJIS) . 


Saceharobutyric 
(heavj’^ protein diet) 


’ B. agrogenes capsulatus 
Gram-positive diplocoeci 
Gram-positive single cocci 
_ B. bifidus 


B. coli (many different 
strains and perliaps 
collected from differ- 
ent sources); for the 
first two a and for the 
second two the b 
strains are best. 


Indolic (low protein 
and high carbohy- 
drate and hydrocar- 
bon diet) 


B. coli 

B. mesentericus 
Gram-negative streptococci 
Gram-negative staphjdococci 
B. proteus vulgaris (B. Welch) 
B. cloaca (B. coli, polyvalent 
strains) 

B. pyocyancus (B. coli, a strains) 
B. putrificus (B. coli, b strains) 


B. acidophilus 
B. bulgaricus. 

B. lactic aerogenes. 


Mbced (least possible 
amounts of food, no 
cheese; peeling _ of 
fruits; mostly boiled 
foods) 


No action on antagonisms possible by rectal or subcutane- 
ous methods excepting when a predominant type of bac- 
teria is present. 


The difference between the a and b strains of Bacillus coli is that 
it does not produce gas in saccharose; the h does. The effects are 
the same on all the other sugars and on the coagulation of milk. 


= Therap. G.az., Fcbm.nry 15, 1920, 
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Occasional recourse in the debilitated cases to the low calcium 
diet as advised by Bovaird was employed. This, however, was not 
considered specific in any sense, but is useful in building up geneial 
tone and vital strength. Anticonstipation additions of bran pre- 
parations, prunes cooked in lactose sugar, fruits twice a day, water 
in abundance, agar-agar, etc., were often required. A weekly dose 
of castor oil was advised. No physical measures of treatment were 
allowed until the relapses had ceased and the case had made marked 
improvement. Experience proved that while .an occasional case is 
benefited by physical treatments the majority are not when relapses 
were running or liable to occur. The best time to begin physical 
treatments is from six months to one year after the last relapse, 
the later the better the results from them. 

Cure eannot be figured in this disorder. One cannot by any 
treatment restore diseased tissue. Joints which have atrophy of 
cartilage, absorption of bone, hjqierosseous growths, ankylosis, etc., 
never could return to normal even were one to employ a specific 
treatment on the cause. The mischief is done wdien the deformity 
is present. Benefit could be judged by stopping of the relapses, 
reduction of swelling and pain of the joints and general improve- 
ment of the body and increase in usefulness of the joints. In 
addition, all of these would have to be viewed with a conservative 


attitude. In a group of cases one sees not uncommonly some that 
for some unknown reason have run a short course of slight involve- 
ments and then no more progression. The next case in the same 
several montlis of time might be bedridden with ebonization of all 


of the joints. In groups the cases run very irregularly. With 
the majority, however, the tendency is downward by relapse, the 
already affected joints becoming worse and the non-involved joints 
becoming affected. The only standard to figure benefit on is a 
relative one based on how the patient was before treatment and 
how afterward in sustained ways. The cessation of relapses is an 
important factor in this, in my opinion the most important one. 
Reduction of swellings of the joints is accomplished only in the 
periarticular tissues, and it is by these two that increased usefulness 
of 3oints is accomplished. _ What, perhaps, is the next important 
factor m some of the cases is an improvement in general body, such 
as m the loss of weight, condition of body tone, the anemia, a secon- 
dary renal disturbance that may and often does approximate a true 
nephritis and status of tone and function of the liver and heart, 
ihus in any case we can only record improvements and perhaps 
classify them as none, moderate or marked. 

In 44 cases treated by the measures mentioned, marked improve- 
ment was observed in 21, moderate in 19 and none at all in 4. Those 
that had physical measures of treatment, late after the diet and 
vaccine treatments, made more marked benefit in all but 9 this 
including the 4 mentioned above. ’ 
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Conclusion. Focal infections are commonly met with in cases of 
arthritis deformans, which, when corrected surgically^ do not actually 
^ benefit the chronic cases, although it may be striking in results in 
arthritis of only a few weeks’ or months’ standing. 

The tonsils are the most often affected, the teeth next and other 
sites less frequently. The colon, however, was the commonest 
source of infection of them all, the organisms met with in order of 
frequency being the Bacillus aerogenes capsulatus, diplo- and single 
Gram-positive cocci, Bacillus putrificus, pathogenic tjqies of Bacillus 
coli communis, staphylococci and streptococci. 

On the basis of what can be estimated by blood chemistry today 
there is no reason to believe that arthritis deformans is due to con- 
stitutional errors, a view commonly held, particularly by the older 
clinicians. It is far more logical to believe that the eondition in each 
instance is due to focal infection somewhere in the body, the intes- 
tinal canal being the most frequent site. 

Whatever manifest focal infection is found should be treated 
surgically, and when no benefit is noted, complete examination of 
stools and urine are in order because treatment directed here is well 
worth the trouble in the results probable of being accomplished. 

Dieting according to the type of bacterial infection (toxemia) 
present in the gut and bacterial treatment commonly offers distinct 
benefit in the cases. 

Constipation and debility should be corrected by diet and not by 
drugs. 

There is no possibility of cure in the true sense, only benefit can 
be accomplished, and when this is sustained over lengths of time it 
represents the best that can be accomplished. Joints crippled by 
changes in the anatomy remain that way permanently. 

There is good reason to believe that in the early course of this 
disorder if attention is given to the colon as well as to the other focal 
infections many would be saved a fate of chronic joint deformity and 
invalidism. 


IMPROVEMENT IN GRAVES’S DISEASE STJBSEQTIENT TO 
SEVERE FOCAL INFECTION.^ 

By Theodore L. Squier, M.D., 

ANN ARBOR, MICH. 

(From the Department of Internal' Medicine, University of Michigan Medical 

School.) 


We have recently had occasion to study tvm patients vith 
Graves’s disease, both of whom manifested very great improvement 
subsequent to severe acute infection. 

I I -wish to express my thanks to Dr. Newburgh for the privilege of reporting these 
cases. 
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As is well known, many writers have repeatedly pointed out that 
infections of any sort may have a markedly deleterious effect upon 
the thyroid, and, indeed, infection has been given an important role 
in the etiology of Graves’s disease. 

Vincent,^ for example, has reported that of 156 cases of acute 
rheumatic fever which came under his observation, 86, or 68.3 per 
cent., showed painful tmnefaction of the thyroid gland which dis- 
appeared with the symptoms of rheumatism. 

Billings® likewise has observed many instances of thyi’oid enlarge- 
ment, usually of the chronic type, in which various focal infections 
were associated with evidence of thyroid intoxication. 

Jennings^ has reported two cases of measles occun-ing in patients 
with preexisting Graves’s disease. In one patient, in whom hyper- 
thyroidism was marked, death resulted during the course of the 
measles. In the other, hyperthyroid symptoms were mild, but the 
attack of measles so aggravated the condition of the thyroid gland 
that four weeks later surgical intervention was deemed necessary. 

In those cases of Graves’s disease which have come under our 
observation the appearance of an acute infection very commonly 
has led during the course of the infection to an exacerbation of all 
symptoms of thyroid disease. Accordingly the search for and 
elimination of focal infection has become an accepted routine in the 
medical treatment of this condition, and the improvement seen 
following the removal of such foci has frequently been striking. 

With these facts in mind the occurrence of improvement as a 
result of infection seems at first thought to be paradoxical. How- 
ever, as Beck® pointed out, one would expect the first effect of 
infection to be irritative, and hence productive of thyroid hyper- 
function, and that later effects of the same infection may be degener- 
ative changes leading to hypofunction. Indeed, Vincent® mentions 
one case in his series which would definitely fall in this category. 
Thyroid _ hypertrophy Avhich had appeared in association with 
rheumatic fever gradually receded, so that at the end the gland was 
left sclerosed and atrophic. Several instances are cited by Beck^ 
in which well-marked symptoms of thyroid insufficiency appeared 
following protracted acute infections. Hertoghe® feels that all 
infectious diseases of childhood and of later life fall heavily on the 
vitality of the thyroid gland. Similarly, Ord® states that often the 


= Sur la Reaction Thyroidienne dans le Rhumatisme Aigu efc sur rOrigine Rhuma- 
Goitre Exophthalmique, Compt. rend. Soc. de Biol., 


! Infection, The Lane Medical Lectures, 1917, Appleton & Co., p. 103 

Cases Showing the Effect of the Incidence of English Measles upon' Pre- 
existing Graves's Disease, Lancet, 1918, i, 906. ^ ® 

1918^^4^^'°° Chronic Infection to Thyroid Deficiency, Southern Med. Jour.. 

‘ Loc. cit. 7 I -f 

Deficiency, Med. Rec., 1914, Ixxxvi, 489. 

Mj-xedema, Tr, Clin. Soc., 1888, xxi, 298. 
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atropliy wliich results in mj^'ederaa is due to inflammatory destruc- 
tion of the glandular tissue. Cases have been reported by Albo'® 
and others in which influenza apparently precipitated sjnnptoms of 
thjnoid deficiency. 

^^^lether or not tlie th;yTpid itself is actually invaded during 
infection can only be conjectured. That sucli invasion does take 
place is certainly not unIikel 3 E McCallum^^ has suggested that 
infection reaches the thyroid from the pliarynx and sets up in the 
gland a non-suppurative thjnoiditis which destroys many of the 
cells and leaves scars through the gland, after which hjTiertrophj’^ 
of the remaining tissue occurs. Gilbride*- studied bacteriologically 
14 operated cases of goiter, 6 of which were exophthalmic and 8 
cystic in type. He succeeded in isolating Micrococcus tetragenous 
from one gland from the exophthalmic group, and from one gland 
from the cj^stic group he isolated Streptococcus vermiformis of 
Sternberg. Such studj'' fails, however, to accuratelj'- represent the 
possible frequenc,y of thjnoid invasion. Operations are avoided 
during acute infection, and obviouslj'^ it is during the period of active 
infection that we would expect the highest percentage of positive 
tissue cultures. It would be unwise to attacli too much significance 
to the finding of Streptococcus vermiformis in the culture from one 
cystic gland, for the frequenej^ ivitli Avhich this organism occurs as a 
contamination in tissue cultine is well known. 

We wish to present two cases of hj^perthj^roidism, both of which 
showed striking improvement following severe infection. 

Case I. — Mrs. C,, aged forty-eight years, housewife, married, 
entered the hospital IMarch 10, 1917, complaining of tumor in the 
thyroid region, palpitation of the heart and pain over the region of 
the ensiform. The family’' historj’' was negative. She had never 
been pregnant, and until two years ago her menstruation n^as 
normal. At this time the flmv became profuse and currettage Avas 
done. SaAm scarlet feA^er at tAA^enty-tAvo the past historj' was unim- 
portant. 

In the summer of 1916 she became verj’^ nerA'ous and noticed a 
marked tremor of the hands AA'hich, during August, AA'as so pro- 
nounced that she could scarcely handle dishes. She began to liaAm 
drenching night-SAveats, which persisted through the fall of 1916. 
On October 14 she became prostrated and AA'ould haAm fallen if some- 
one had not supported her. She first noticed at this time a small 
enlargement in tlie thjToid region AAdiich had progressively increased 
in size until the time of her admission. She Avent to bed October 14 
and remained there six v'eeks. For several Aveeks after getting up 

Postiiinucnzal ThjToid Insufficiency, PrOKTcsos de la Ciinic.-i, 1919, vii, 122; 
Abst., .Tour. Am. Med. Assn., Ixxxiii, 157. 

The Patliologj' of Exopiithalraic Goffer, dour. Am. Med. Assn., 190/, x!ix, 115S. 

Culture from the Thyroid Gland in Goiter, a Bacterioloaical Study, Jour. Am. 
Med. Assn., 1911, Ivii, 19SS. 
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she had' attacks of pain under the sternum so severe that at times 
it was necessary to lie down. Tiredness, trembling and dyspnea 
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Examination March 13, 1917, showed a poorly nourished woman 
weighing 115 pounds. The skin was rather deeply pigmented 
throughout. Pupils were round, equal, rather widely dilated, but 
reacted normally. The palpebral fissures were widened and there 
was considerable lagophthalmos, together with failure of conver- 
gence. The forehead wrinkled normally on looking up. Sclerfe 
and conjunctivjE were normal. The tongue protruded in the mid- 
line vdth marked tremor. Tonsils ivere slightly enlarged. There 
was slight bilateral enlargement of the thyroid gland. No thrill 
was noted, but a distinct bruit could be heard over both lobes. 
There was marked pulsation of the great vessels of the neck. Exami- 
nation of the lungs revealed no abnormalities. The apex impulse 
of the heart was best felt in the fifth intercostal space in the mid- 
clavicular line. There was no enlargement to the right. The heart- 
rate was rapid and the sounds clear and forceful. No murmurs 
were heard. A-2 was greater than P-2. The abdomen showed 
nothing unusual. Except for a fine tremor on extending the fingers 
the extremities were negative. 

The urine was negative. Blood-pressure, 155 to 85. Blood: 
red blood cells, 4,250,000; hemoglobin, SO per cent.; white blood 
cells, 6800; differential count: neutrophile poljmuclears, 69 per cent.; 
eosinophile polynuclears, 2 per cent.; small Ijunphocytes, 18 per 
cent.; large lymphocytes, 5 per cent.; transitionals, 3 per cent.; 
large mononuclears, 3 per cent. 

She was placed in isolation, strictly confined to bed and given 
forced diet. By March 28 there had been no increase in her weight. 
On April 7 she complained of chilly sensations and her temperature 
was 101°. A few spots were seen in the posttonsilar region. There 
was some difficulty in swallowing solid food and she was placed on a 
liquid diet. Her white count at this time was 11,150. Throat 
ctdture was reported negative for Klebs-Loefiler bacillus. She 
grew rapidly worse, the tremor became very marked and she was 
excessively emotional there being some delusions. On April 15 
respiration was of Chejme-Stokes tjq>e, and there was considerable 
acetone in the mine. She was given sodium bicarbonate intra- 
venously, and one hour following she had a chill lasting ten minutes. 
Throughout April 16 she was stuporous, but was easily aroused. 
She was slightly disoriented and there were involuntary bowel 
movements and incontinence of urine. The pulse was quite irregu- 
lar, and she continued irrational on the 17th and 18th. By April 21 
the tonsillitis had subsided. Blood culture taken April 13 was 
reported sterile on the 25th. 

On April 28 the goiter had become smaller in size and had lost its 
hard feeling. Exophthalmos was somewhat less and lagophthalmos 
was absent. Nervousness was much diminished and she herself 
Avas conscious of improvement. During the week ending May 21 
she gained five pounds, palpitation was less marked and the thyroid 
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gland was no longer palpable. She improved steadily until J une 21, 
from which time her appetite became poorer and her weight, which 
had reached 108 pounds, had fallen by July 7 to 100 pounds, and 
she was quite depressed because of the apparent lack of progress. 
In the following week she began to improve again. July 14 she 
weighed 102 pounds; July 21 her weight was 104 pounds and on the 
24th she was allowed to be up in a chair for the first time. She 
continued to gain weight, weighing 105| pounds July 28, 107 f August 
4, 110 August 11, 113 August 18, 1171 August 26 and 120 September 
1. At this time she felt fine and walked about the ward consider- 
ably. There had been but little diminution m the pulse-rate, but 
she no longer was conscious of palpitation. September 28 she 
weighed 122| pounds and was discharged, feeling quite well. Dec- 
ember 2, 1917, a letter from her stated that she was feeling perfectly 
well and her pulse averaged 85. On January 21, 1918, she returned 
for reexamination. She said that since leaving the hospital she had 
felt fine and she herself was convinced that no signs of the disease 
remained. Her weight was 156 pounds and examination showed her 
neck and eyes to be perfectly normal. 

Case II. — C. 0., aged twenty-three years, male, machinist, 
unmarried, entered the hospital October 9, 1919, complaining of 
nervousness, weakness, tachycardia, exophthalmos and tumor of 
the neck. 

The family history was negative. At the age of thirteen he had 
a perforating injury of the right eye. From the age of ten to sixteen 
there was almost a constant succession of boils, which he stated 
were cured by vaccine. 

In April, 1918, he had a severe sore-throat, lasting two weeks, 
which was accompanied by iregular chills and fever, but without 
joint symptoms. On May 6, while operating an electrical machine 
he received a severe shock, which threw him to the floor and caused 
him to lose consciousness for a period of fiv.e minutes. After a 
short rest he was able, however, to go on with his work. That 
night at the supper table he noticed a tremor of the hands so marked 
that he was imable to hold a glass of water steadily. For the next 
two weeks he continued to work, but there was a gradual increase 
of weakness and loss of strength, so that at the end of that time he 
was hardly able to climb a flight of stairs,, and he had lost fifteen 
pounds in weight. Early in June be was called by his local draft 
board and rejected for army service because of “leakage of the 
hear^’ This worried him considerably, and upon the advice of his 
physician he remained in bed for a period of tlnee months, but made 
little improvement. His weakness and nervousness increased, 
his eyes became more prominent and he steadily lost weight in spite 
of Rn exceptional appetite. He entered the hospital October 9, 1919. 

^^^Diioation showed a fairly well-nourished young man weighing 
Ho? pounds. There was marked exophthalmos, definite lagoph- 
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tluilmos and failure of convergence. The right jHipil was pyriform 
in outline, but both reacted to light and accommodation. Tonsils 
were moderately enlarged and the postcervical glands were palpable. 
There was a uniform soft enlargement of both lobes of the thyroid, 
and over both lobes a thrill was felt and a two-way bruit heard on 
auscultation. 



Ghaut II. — Case II. Chart showing temprature, pulse and weight by weeks. 
Average temperature and pulse readings for the period indicated are recorded. 


The heart apex was in the fifth intereostal space inside the nipple 
line. The rate was rapid and regular, and a soft systolic murmur 
was heard best at the apex and was audible over the entire precor- 
ditun, but was not transmitted to the axilla. A-2 and P-2 were about 
equal. 

Chest and abdominal examinations were negative, and except for 
the typical fine tremor on extension of the fingers the extremities 
showed nothing of note. Blood-prc.ssure 125 to SO; red blood eell.s. 
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4,080,000; hemoglobin, 75 per cent.-; .white blood cells, 9500. Dif- 
ferential; neutrophile polynuclears,' 56 per cent.; eosinophile poly- 
nuclears, 1 per cent.; large lymphocytes, 36 per cent.; small lym- 
phocytes, 7 per cent. Urine negative. Blood Wassermann nega- 
tive. An orthodiagram at this time showed the round heart of 
chronic myocarditis with an area of 130 per cent. 

Rest in bed and forced diet were ordered. After an initial loss 
of two pounds his weight remained practically stationary until 
October 2‘6. In this period he had occasional attacks of epistaxis. 
He gradually gained weight from this time until November 9, when 
he weighed 123 pounds. Because of hjpertrophied tonsils tonsillec- 
tomy was done November 11, following which a septic temperature 
de-veloped. Upon examination an abscess was found just in front 
of the posterior pillar of the fauces, and this was lanced. After 
several days of hot saline irrigations the temperature fell to normal. 
A roentgen ray of the teeth showed an apical abscess of the left 
lower- first molar, and on November 26 this tooth was extracted, 
following which his temperature again rose to 104.4° .- On N oveniber 
28 the thrill and bruit over the gland had both markedly increased 
in intensity and his weight was 115 pounds. At this time he also 
complained of pain in his right ear. On the 28th and 29th he had 
several attacks of epistaxis. In spite of these difficulties he gained 
a little, and on December 10 he weighed 122^ pounds. He, con- 
tinued to gain until December 24, when his weight was 129| pounds. 
On January 2 he developed an acute rhinitis, accompanied by severe 
headache, earache and sweating. Mastoid tenderness appeared 
on the right side, and on January 5 a paracentesis was done. The 
ear drained freely and was subsequently treated with hot saline 


irrigations. On January 15 he had shown marked improvement, 
but the temperature still showed some fluctuations, the maximum 
being _ 100.8°. The signs of hyperthjuoidistn were markedly 
diminished: exophthalmos had decreased slightly the tremor of the 
hands was by no means so marked as previously and the thyroid 
enlargement had practically disappeared. There was marked 
pulsation of the great vessels of the neck, but no thrill could be feltj 
and there was no bruit. He continued to improve until January 22^ 
when he contracted influenza. His temperature rose to 102° and 
he conplained, of some stiffness of the right side of his neck. By 
January 28 his temperature had again returned to normal, and it 
remained so up to the time of his discharge. On February 5 
exophthalmos was noted as being somewhat lessened, but lagoph- 
thalmos was still slightly evident. On February 10 lagophthfimos 
had practically disappeared. He was discharged February 21, 

stril-inv le improvement in his condition was most 

discharge he continued to improve, and on 
April 1 his weight was 185 pounds and he was feeling fine. 
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The course of these two cases makes it seem not unlikely that we 
have in them examples of infection, which either by direct invasion 
of the gland or by toxic action so affected the secretory tissue of the 
thyroid that subsequently the Graves’s disease was very much 
improved. "^Miether this improvement can be regarded as the 
result of glandular exhaustion or actual loss of secretory tissue 
through damage is difficult to say. It would seem most probable 
that the latter explanation is the true one. 

Summary. 1. As is well knovm, acute infections occurring during 
the course of Graves’s disease usually cause a marked increase in 
the severity of all symptoms. 

2. Sometimes, however, such infections apparently do injure the 
gland suflBciently to result in eventual alleviation of the condition. 

3. Two cases of hyperthyroidism are cited in which complicating 
infections first caused a marked increase in the severity of the 
thyroid sjTnptoms later followed, after the acute infection had sub- 
sided, by striking improvement if not cure. It is not improbable 
that the improvement seen is due to actual loss of secretory tissue 
through postinfectious sclerosis of the gland. 


GLUCOSE TOLERANCE TEST IN CHRONIC VASCULAR 
HYPERTENSION.! 

By James P. O’Hare, M.D., 

BOSTON, ILASS, 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston Mass.) 

I WISH to present briefly in this paper the results of 25 glucose 
tolerance tests done on 23 cases of chronic vascular hjqiertension. 
Hopkins,- Ha mm a n and Hirshman,® Janney and Isaacson'* and others 
have shown clearly enough that patients with diabetes, nephritis 
and certain endocrine disturbances cannot handle glucose taken 
by mouth as well as normal persons. Patients vdth chronic vascular 
hjqiertension can hardly be regarded as diabetics or nephritics, and 
as yet no endocrine disturbance has been proved in them. They, 
too, may show a disturbance in handling glucose. This type of 
case is, of course, very similar to the nephritic with hjqiertension. 
The element of retention of glucose, however, which complicates 
the interpretation of the glucose tolerance test in the true nephritic, 
apparently does not occur in the true chronic vascular hjqiertension 

' Read at the meeting of the New York Academy of Medicine, April 1, 1920. 

- Am. Joub. Med. Sc., 1915, cxlix, 254. 

’ Arch. Int. Med., 1917, xx, 701. 

* Jo\ir. Am.;.AIed. Assn., 1918, Ixx, 1131. 
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case. Undoubtedly the fundamental factors imderlyin^f the lack 
of tolerance for glucose in these conditions is the same. What these 
factors are we do not know. The 25 tests arranged as I have 
arranged them in the accompanying chart throw an interesting light 
on the subject of potential diabetes. 

While following a large group of these chronic vascular hj^ier- 
tensive cases we noted that from time to time some of them showed 
a trace of sugar in the urine, occasionally enough to quantitate. 
Our curiosity was aroused to explain it. Were we dealing with 
cases of renal diabetes? \Wiile the evidence we have at hand is not 
sufficient to absolutely exclude this condition, it is practically 
certain that renal diabetes can play only an occasional part. Were 
we then dealing with mild diabetes? The occurrence of the sugar 
was so intermittent that it was obviously not practical to establish 
the degree of tolerance by any dietary test such as one would use 
in the diabetic. The glucose tolerance test of Janney and Isaacson 
was therefore used to see whether or not there was any disturbance 
of -carbohydrate metabolisni. This test, in its simplest form, 
consists in the determination of the fasting blood-sugar in the venous 
blood and the blood-sugar two hours after the ingestion of 1.5 grams 
of glucose per kilogram of body weight; 2.5 c.c. of water are used for 
each gram of glucose. In addition we determined the quantity of 
sugar present in a specimen of urine three hours after the glucose 
was taken and in -the twenty-four-hour specimen. (The figures 
in the chart for the glycosuria during the test are for the three-hour 
period.) 

In the chart on page 368 the dot represents the fasting blood- 
sugar, the circle and the blood-sugar tivo hours after the ingestion 
of the glucose. The normal difference should be 0.02 per cent, or 
less. Our cases are arranged according to the size of this difference, 
beginning at the left, where there is no dift’erence, and moving 
gradually to the right, where the last case shows a difference of 0.22 
per cent., eleven times the normal. A glance at this widening band 
of difference will show how these cases tend to merge into the 
tj’pical diabetic reaction in this test. 

In the line below the occurrence of glycosuria during the test is 
noted. A plus sign represents a trace. Two or more plus signs an 
amount sufficient to quantitate by the fermentation method, in the 
last two cases 4 per cent, and 2 per cent, respectively. Eight cases 
showed glycosuria during the test. 

In the next lower line is noted those cases which showed glycosuria 
at times other than during the test — in all, 11 cases. 

In the next lower lines are given the phthalein excretion and the 
blood-urea nitrogen, which, together with the two-hour renal test, 
which was done on each case, show normal renal function for all of 
these patients. 
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The systolic and diastolic pressures arc shown in the line below 
and at the bottom the presence or absence of arteriosclerosis as 
demonstrable in the peripheral and retinal vessels. It may not be 
amiss to say at this point that the mere fact that no sclerosis of the 
peripheral vessels is observable does not exclude arteriosclerosis. 
The smaller arteries, which are perhaps more important than these 
larger ones, often show definite arteriosclerosis. The retinal vessels 
are the only small vessels that can be observed. These vessels are 
of particular importance in this disease, in that they offer us the 
only possible index of the small vessels of the various organs, 
especially of the brain. 

In analyzing the results of the test we can see that the first 7 
cases were not abnormal in regard to glucose metabolism, except that 
one showed a glycosuria during the test, No. 12568 showing 0.63 
per cent. The remaining 11 cases, however, show well-marked 
variations from the normal, as indicated by the high blood-sugars 
after taking the glucose and bj'- the very definite glycosuria in 5 
cases. Surely one wdll admit that the last 2 cases — the first with a 
difference of 0.14 per cent, and a glycosuria of 4 per cent, and the 
last with a difference of 0.22 per cent, and a glycosuria of 2 per cent, 
—approach the tjTiical diabetic reaction, if they are not actually 
diabetic. 

There is no relation of importance between the height of the blood- 
pressure and the reaction in these cases. The differences in the 
glucose reaction could not be linked up in any way with differences 
in the amount of arteriosclerosis, although this may be a factor. 
I know of no method of measuring accurately comparative variations 
m the degree of sclerosis. 

Two cases (9799 and 11,704) have had the test repeated. The 
results are of great interest in showing the variability of this glucose 
function. No, 1 1 ,704 showed an essentially normal reaction followed 
nine days later by a slightly abnormal one. No. 9799 showed (at 
the right of the chart) a markedly abnormal reaction. Several 
months later, however, her reaction was normal except for the 
occurrence of sugar in the urine during the test. 

We 'know that these cases of chronic vascular hypertension are 
potential nephritics. Perhaps most of our chronic nephritics wdth 
nj^ertension develop from the purely vascular hypertensive case 
rather than from an acute and subacute nephritis. Are these cases 
potential diabetics too? My chart indicates that they are. The 
test of time alone will show wdrether they develop into true diabetics. 

■ undoubtedly die from other causes before diabetes 

IS definitely established, but perhaps a few may live long enough to 
Ihe answer to this question. 

‘ assistance of Miss Harriet Amory and Miss Janet Murphy 
m this work is gratefully acknowledged. 
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SOME OBSERVATIONS ON CHRONIC ARTHRITIS. 

By George Draper, M.D., 

KETV TORK. 


No attempt will be made at this time to discuss the classification 
of chronic arthritis. Certain features of the disease and of some 
individual characteristics of its subjects will, however, be brought 
out for consideration. The study was developed along lines sug- 
gested by the writer’s^ experiences in the poliomyelitis epidemic in 
1916 and later among the meningitis cases in the army. These 
experiences brought out undeniably the circumstance that tliere was 
in both diseases a remarkable uniformity in certain anatomic 
characteristics of the patients. The attempt to analyze this simi- 
larity in appearance by comparing each person with a “normal” 
was unsuccessful, because in a mixed race the normal is quite indef- 
inite. Consequently, recourse was had to the known endocrinop- 
athies.- Each patient was observed with an eye to his possession 
of anatomic or physiologic characteristics which, though slight, 
might find counterparts in one or other of the endocrine disorders. 

Thegreat frequency of the disease arthritis in women is well known. 
Furthermore, it is often recorded that at the time of the menstrual 
period patients with chronic arthritis suffer either an exacerbation 
of their joint sjmptoms or are very much better. Many cases 
during pregnancy lose their joint pains about the fourth month. 
In addition to these observations the menstrual history of women 
with chronic arthritis describes irregularities of one sort or another; 
delays, periods of amenorrhea and frequently much pain. 

^^^lile a considerable number of cases begin with large joint 
involvement the small joints of the hands have been the target 
primarily, and often, indeed, comprised the chief articular expression 
of the malady in its milder forms. The changes in the joints of 
clmonic arthritis have been divided into two main groups, productive 
and atrophic, but radiographs sliow clearly that whether joint de- 
struction, which is the criterion of the atrophic form, be present or 
not there is always increase in the bony structure. This expresses 
itself as an increase in the bone about the joints, often thickenings 
in the phalangeal shanks and especially in the terminal tuftings. 
These important structures assume an appearance extraordinarily 
like that seen in cases of pulmonary osteoarthropathy. It is also 
analogous to the appearance of the terminal tuftings and the 
phalangeal shank thickenings that are .present in the well-lmown 
radiographic picture of the hand of the acromegalic. It may be well 

' Draper, G.: Acute Poliomyelitis, Philadelpliia, 1917. 

- Draper, G.: The Relationship of the External Appearance of the Body to Dis- 
ease, Nevr York State Med. Jour, (not yet published). 



dkaper: some observations on chronic arthritis 371 

to call attention here to the tendency of acromegalics to chronic 
bronchitis, bronchiectasis and emphysema— conditions which have 
been associated in turn with the terminal phalangeal changes known 
as pulmonary osteoarthropathy . Wright® reports one case of chrome 
bronchitis in which pulmonary signs ceased completely when the 
joint symptoms began, and another case in which the appearance 
of rales in the lungs was coincident with the onset of arthritis. One 
other feature which must be mentioned here in relation to the 
skeleton of these cases is found in the bones of the skull. Here in all 
five cases were found marked irregularities in the sella turcica 
(especially thickenings of the posterior clinoid process), all concerned 
with increased bone-production and an evident increase in the 
size of the sinuses or the density of the bone structure in the acral 
portions of the skull. In this connection it is of interest to record 
the report by Wright of a case of chronic headache which later 
developed chronic arthritis. The headache ceased with the onset 
of the joints. 

The study of patients with chronic arthritis along the line of 
comparison with the anatomic characteristics of acromegalics brings 
out certain points of similarity in other parts of the body almost as 
striking as those found in the hands. In the five cases on which 
these preliminary remarks are based the modelling about the brow 
and eyes, facial bones and jaw is analogous to that of the acromegalic, 
to wit; prominent glabella region and supra-orbital ridges, high nose 
bridge and dental irregularities. All the individuals likewise showed 
a wide subcostal angle and in the male subject a tendency to the 
feminine distribution of fat and hair. The examination of the 
blood in these patients also shows consistently a tendency to low 
total leukocyte count, with the polynuclears diminished at the 
expense of mononuclear elements, a phenomenon commonly found 
also in the acromegaloid and Froelich types. 

Previously more attention had been given to the thyroid gland in 
relation to cluonic arthritis, especially by the French. Vincent^ 
states tliat 68 per cent, of acute rheumatic fever have tliyroid swell- 
ing, and believes that those who subsequently develop arthritis 
deformans have an associated, perhaps residual, insufficiency of the 
thyroid. The cases of our series have certain anatomic and physio- 
logic markings, suggesting thjToid disturbance, such as dry skin, 
^veatmg_ palms, poor nutrition, nervousness and fatigability, 
raul Llaisse® has also reported the general “slowing down” of all 
functions m certain forms of chronic arthritis. 

The sugar metabolism function of these individuals demonstrates 


’ Rheumatoid Arthritis, Canada Lancet, Toronto, 1911 Ixv 812 

opotherapie thyroldionne, Soc. mfed. de’hdp.'de Paris, 1908, 

^ 7 ‘_ Rhoumatisme thjToIdien chronique, Soc. m6d. de h6p. de Paris, 1908, xxv, 
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an average or slightly diminished tolerance. In two of the eases 
there has been a verj' definite dull frontal headache following the 
ingestion of sugar. Several of the patients have shown a great 
craving periodically for candy, after eating which they developed a 
dull frontal headache. One patient, a male, with spondylitis, is a 
chronic candy fiend. An examination of the blood count follovdng 
the ingestion of the glucose for the sugar-tolerance test shows no 
disturbance of the leukocyte count, except possibly a slight tendency 
to depress the total count. Several of these patients have described 
suffering from hives in childhood and occasionally in later life. 

The cases of this series, each of wliich had been “through the 
mill ” for many years in attempts to arrest or cure the disease, have 
recently been treated in desperation by the old and homely method 
of the stings of honey bees. While certain definite clinical improve- 
ments have supervened in these patients, some interesting observa- 
tions about the effect of bee stings have been made. It is the chief 
concern of this report to consider the phenomena associated wfith 
the action of the bee venom rather than to discuss its therapeutic 
effects. 

In the first place the bee sting produces a lesion locally -which is ' 
the perfect replica of an urticarial weal; later on there is generalized 
diffuse swelling, mth redness and heat, and pain and stinging sensa- 
tion which resemble the lesion of acute rheumatic fever. In two 
cases it was observed that fading or almost healed sting reactions 
on one arm, of several days’ duration, developed fresh erythema and 
swelling -Rnthin a fe^v hours after new stings w'ere given on the, other 
arm. In one instance, on the seventh day follo-wdng the first stings, 
there arose about the site of the more recent lesions typicah urti- 
carial rose-pink blotchy eruptions. In addition to this the patient 
had a rise of temperature, -ftdth tenderness and swelling of the 
l^Tnph nodes, the whole picture tjT>ical of a mild attack of “ serum 
sickness.” Adrenalin injected at -this time caused the eruption on 
the arm receiving the drug to subside. But the eruption on the 
opposite arm, like the other sjmiptoms, w’as uninfluenced. jMedical 
literature contains numerous reports of severe symptoms and even 
death caused by the stings of bees. There is a striking uniformity 
in all the accounts. In practically every case acute and rapidly 
advancing swelling, sjmcope, weak pulse, oppression of breathing 
and often vomiting supervening, the edema may reach an extreme 
degree. No better descriptions of angioneurotic edema can be found 
than in these ancient records of the remarkable phenomena pro- 
duced by the stings of bees and hornets. It . is interesting that 
every case in which serious or fatal s;i»Tnptoms dcvelojjcd was stung 
on the face or head. At this point it is worth while calling attention 
to the re])ortcd chemical analysis of bee venom. INIuch work has 
l)een done both by J. Langer and more recently by F. Flury. Tlie 
fonner author considers the venom an organic base precipitated by 
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alkali, giving alkaloidal reactions and remaining undisturbed by 
beat up to 100° C. Flury has carried the analysis of this base 
further and finds it to be a complex substance in which an indol 
derivative isolated as tryptophan, various fatty acids and bodies 
resembling saponin and lecithin have been found. None of the 
substances described are usually associated with the phenomena of 
sensitization and anaphylaxis, so that there seems for the moment 
to be some discrepancy between the biologic effects of bee venom 
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Chart I 


and Its chemical composition. Langer’s work on the hemolytic 
power of bee venom and its ability to produce local necrosis expose‘= 
an analogy to certain snake venoms. ^ 

The white cell count of the blood showed interesting change® 
following the introduction of bee venom.' Chart I shows tile 
response o lenkocj.tes to the venom in two cases. In the fcst calc 

v» * ““"ths later, S 
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many stings and definite clinical improvement, on a day when no 
venom was given. The dash-dot curves show the immediate effect 
of the venom. In the second case the solid black line represents 
the diurnal curve taken at some time during the first two weeks after 
starting bee treatment. The dash-dot curve shows the extreme 
rise of the count immediately following six stings. All these counts 
were controlled, with special reference to the time of taking food 
and on the days from which the charts of the second case were taken 
the patient fasted all day. Very many observations were made 
during the year and all confirmed the fact that within fifteen 
minutes to half an hour after the introduction of the bee venom 
almost every case began to show an increase in leukocytes. The . 
rise continued sharply for an hour or two and then fell off as rapidly. 
Some cases showed a delay of several hours before the rise set in. 
The total count is chiefly elevated, but there is also a definite increase 
of the polynuclears at the expense of the IjTnphocytes. This rise 
of the total count is not sustained but falls within two or three hours 
to the original level. Over a period of months, however, there seems 
to be slow, continuous and evenly sustained rise of the total count. 
In one case in which the bees were omitted for a period of three 
weeks the count fell back to its original level. 

Clinically all the cases have shown a very definite improvement 
in their sense of well-being and in their appearance. In one case a 
menstrual disturbance which had frequently amounted to complete 
amenorrhea for as long as eight months completely cleared up. The 
periods were resumed and continued at normal intervals. Chronic 
puffiness of the eyes and ankles disappeared and the effect on the 
joints was also very noticeable. The subjective improvement was 
marked. One case had dull headaches following stings, but the 
joints were less affected by atmospheric changes than they had been 
previously. All of these patients were old stagers in the matter of 
knowing what real improvement was, and had been disappointed so 
often that they started out as complete skeptics, so that whatever 
value there may be in subjective improvement in the matter of 
pain and discomfort is worth more in this particular malady prob- 
ably than in some others. 

Just what the mode of action of the bee sting is at present is 
comparatively obscure, but the effect upon the blood count, the 
skin reactions and the reports of generalized edema and the tempera- 
ture rise suggest acute protein shock analogous to the effects obtained 
by injections of many foreign proteins. Artificial bee stings com- 
posed of various dilutions of fonnic acid produce the same, though 
much milder, local effect than the true bee sting does and no con- 
stitutional changes. The indication that sensitization processes 
are concerned and the consideration of the analogy of the bony 
changes to those associated with pulmonary conditions led to inquirj' 
for the presence of asthma, urticaria and eczema in the patients 
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permanently by implanting a portion of another segment of iso- 
peristaltic bowel into the opening, so that the serosa of the implanted 
bowel is sutured to the mucosa of the bowel at the margin of the 
defect; the defect is present, making as it were a plug to block 
the opening. 

I shall confine this paper to a discussion of interperitoneal adhe- 
sions as produced artificially. 

By experimental methods an attempt was made to produce 
interperitoneal adhesions: (1) By chemical irritation; (2) by trau- 
matism of the serosa surface of the peritoneum; (3) by the action 
of bacteria or of sterilized cultures of bacteria (bacterial toxins). 

After attempting to define which of the above processes was potent 
to cause adhesive formation, further effort was made to determine 
the extent to which adhesions could be restricted or inhibited by 
the application of lanolin and boric acid (5 per cent, boric acid in 
lanolin). By previous experiments it had been shown that this 
preparation had a restrictive action on the formation of inter- 
peritoneal adhesions. 

It was also determined by the present series of experiments 
that in the presence of normal inflammatory tissue reaction the 
result of bacterial invasion, that lanolin and boric acid does not 
prevent adhesion formation. The cause of such failure evidently 
is that normally when the serosa is irritated by chemical means 
or is superficially destroyed by traumatism the lanolin and boric 
acid paste applied over the affected area acts as a protection to 
these areas for several hours, or until sufficient time has elapsed 
for the normal protective forces in the affected area to renew the 
serosa to such an extent that adhesions cannot be formed. If the 
serosa destruction is not repeated new endothelium forms and no 
adhesions form. However, if repeated destruction of the endo- 
thelium occurs at short intervals or if the destruction is continuous, 
as in inflammatory reactions, the protective action of the lanolin 
and boric acid does not continue sufficiently long for the new 
endothelium to form. 

For adhesive formations between two adjacent areas of the bowel, 
or between the bowel and some other viscera or the peritoneal coating 
of the abdominal cavity, it is necessary that both opposing surfaces 
be denuded; or, if the two surfaces coming into contact vnth each 
other are not denuded, that they remain in forcible contact for a 
considerable period of time. How long a period of apposition is 
necessary I have not been able to ' determine. If such apposition 
is present, and if one of the apposing surfaces is denuded or is 
inffamed, the exudation which forms upon the affected surface will 
come into contact with the unaffected serosa of the opposite sur- 
face and will produce the same reaction in this area as in the 
affected surface. 
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If tlie two serosa surfaces have been injured and are kept in 
contact it requires only a very short period of time for adhesoin 
formation to take place. However, if neither of the two adjacent 
surfaces is injured, or if there is no inflammatory exudation presen 
in the immediate neighborhood, adhesions will not take place 

between these two surfaces. _ ^ , T^ t » w 

Chemicals such as tincture of iodin, carbolic acid, Dakm s solution, 
bichloride of mercury in strong solution, etc., will quickly destroy 
the frail endothelial cells on the serosa surface. Even when two 
adjacent surfaces come into direct contact and the serosa has been 
destroyed or injured, union will not take place if there is sufficient 
movement between the two apposing surfaces to inhibit a direct 
and intimate contact for a considerable period of time does not 
ensue. Exposure to the air, so that the serosa surface of the intes- 
tine was thoroughly dried before the bowel was returned into the 
abdominal cavity, did not cause adhesion formation (experiment of 
September 19, 1917). 

Therefore from the experiments we have conducted it has been 
considered best, after operation in which considerable traumatism 
to the serosa surface in the abdominal cavity has occurred, to fre- 
quently change the position of the patient and at the same time to 
give some drug, such as eserin, which will stimulate the peristaltic 
activity of the intestine. Tjunpanites should be counteracted imme- 
diately. Heat instead of ice should be applied over the abdominal 
cavity. 

As confirmative of the above opinions I shall review a few experi- 
ments in which an attempt was made to cause interperitoneal adhe- 
sions, and then after having determined that adhesions could be 
formed under certain conditions, I shall detail the results of attempts 
made, under similar conditions, to inhibit the formation of adhe- 
sions by the use of a heated paste of 5 per cent, boric acid in pure 
lanolin. 


•In these experiments it was noted that when inflammation was 
present in the peritoneal cavity that the lanolin had a tendency to 
collect in small, whitish masses and that adhesions would form the 
same as though lanolin had not been used. 

This is exemplified in an experiment of February 4, 1918, when a 
small needle opening was made in the end of the appendix of a 
rabbit and some of the appendicular contents was expressed upon 
the sinface of the appendix. Tincture of iodin was now injected 
into the appendix and also was applied to the appendix over the 
needle opening. This portion of the appendix and the adjacent 
structures were now covered with lanolin and boric acid. 

At an operation performed on February 12, 1918, it was found 
that the appendix was inflamed, very red, with numerous adhesions 
at the extrme tip They were very firm and extended for a short 
distance. The adhesions were freed and bled profusely. This 
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experiment should be compared with the one in which it was 
demonstrated that lanolin and boric acid applied in the absence of 
fecal contamination, over two adjacent surfaces to which tincture 
of iodin has been applied, can prevent adhesions. This protective 
action was demonstrated by the following experiment: 

In a rabbit on February 4, 1918, tincture of iodin was mopped on 
the mesocolon to the left of the large colon. Lanolin and boric 
acid were applied over this area. At an operation on February 12, 
1918, it was found that the area of the mesentery and bowel to which 
tincture of iodin had been applied and over which lanolin and boric 
acid had been smeared was free from adhesions. Tincture of iodin 
and lanolin and boric acid were again applied to this area. One 
month later the rabbit was again operated and it was found that 
, adhesions were very marked over the entire abdommal cavity. 
It was also noted that there were masses -of whitish material present 
in the abdominal cavity, collected mostly on the right side. Evi- 
dently the aseptic technic had been defective in this case, and 
inflammation, protective in tjqje, had taken place, thus eonserving 
the life of the rabbit. The lanolin and boric acid had not inhibited 
this protective inflammatory reaction. 

The results in the above cases are confirmative of the results 
obtained in earlier work.^ 

In an experiment performed on December 25, 1917, two adjacent 
surfaces of bowel were swabbed with tincture of iodin, full strength. 
Approximation sutures were now placed so that the two surfaces 
were held directly in contact. No lanolin nor boric acid was applied. 
On December 28 the rabbit died from an acute inflammation, in- 
duced bj’^ artificially produced appendicitis. It was found that the 
areas of the bowel which had been treated with tincture of iodin 
and had been approximated were slightly adherent to each other. 
In another rabbit two adjacent surfaces of the bowel were denuded 
of their serosa by rubbing with the edge of a knife-blade, and over 
this lanolin and boric acid were applied, after first swabbing the 
abraded surface with tincture of iodin (full strength). The adja- 
cent surfaces were found on December 25 to be adherent to each 
other at the lower end of the denuded area, beyond the area over 
which the lanolin and boric acid had been applied. The experiment 
added further proof of the potency of the lanolin and boric paste to , 
inhibit adhesive formation, as the experiments show that tincture 
of iodin will cause dense adhesions when the bowel surfaces are held 
immovably in contact by suture and that lanolin and boric acid will 
retard adhesive formation even when the adjacent surfaces are 
denuded and tincture of iodin is applied. 

■ The experiment of January 19, 1918, is further proof of the 
activity of tincture of iodin as a cause of adhesive formation. 

In this rabbit tincture of iodin was applied to the serosa surface 

1 Report in New York Medical Journal, July 22, 1910. 
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of the mesentery of the large bowel and to the ad jacent segment of 
the bowel. The viscera were then pushed back into the abaominal 
cavity on the left side and were covered with other bowel seg- 
ments, so that the operated area was entirely separated from the wall 
and the appendix, which had been operated on at the same time. 
It was found on reoperating, February 10, 1918, that at the place 
where the tincture of iodin had been applied adhesions were so firm 
that it was necessary to cut them. There was considerable bleeding 
from the raw surfaces. The above experiment indicates that 
adhesions readily occiu when two adjacent serosa surfaces of the 
bowel are irritated by chemical means and are then kept in con- 
tact. At this stage- of our inquiry a very pertinent question to 
be answered was, Will direct and iinmovable contact of two serous 
surfaces, in the absence of traumatic or clinical irritation, be suffi- 
cient to cause adhesions? The result of such a contact is shown 
by an experiment of April 13, 1917. Two segments of bowel were 
sutured together so that a small pocket was present between them. 
On April 18 no adhesions were found except where the sutures 
had joined the two surfaces of the bowel together. At another 
place two adjacent surfaces were approximated, but into the pocket 
formed by this approximation three or four loops of a killed culture 
of colon bacilli were introduced; there was a slight amount of 
bleeding. It was found on April 18 that adhesions were present. 
Adhesions were also present in another case, where three or four 
drops of a killed culture of colon bacilli had been inserted into a 
pocket formed by approximating two serosa surfaces. Lanolin was 
also applied in this case and there were dense adliesions. Dead 


bacteria apparently are active in inciting adhesive formation. This 
is also shown by an experiment in which in one place several drops 
of colon bacilli were inserted where the bowel formed a loop and a 
pocket was present. On June 20, 1918, it was found that there 
' had been present in this area a very severe reaction. In the entire 
lower part of the area were found dense adhesions, which could 
only be separated by cutting.^ Dead colon bacilli injected into the 
peritoneal cavity are very toxic, as is shown by the following: 

One cubic centimeter of a three days’ culture of colon bacilli, 
a subculture of the colon bacilli used in the above experiments, 
was injected into the peritoneal cavity of a rabbit. The dead 
bacilli were diffused around the peritoneal cavity by means of the 
fangers. The rabbit died suddenly in four hours. 

In a rabbit operated April 28, 1917, an attempt was made to define 
the reaction follomng denudation of both sides of the adjacent 
serosa smfaces, and the smearing of lanolin and boric paste over the 

hardened and did not 
make a perfect film. The abdomen was then closed. On June 16 

instance the lanolm and bone acid had been hardened and did not 
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make a perfect film, and this apparently accounted for the adhesion 
formation. 

In another place in the same rabbit, on April 28, two bowel sur- 
faces were rubbed rather severely with gauze, but not severely 
enough to cause bleeding. The adjacent surfaces then were approxi- 
mated and held in contact by linen sutures. No lanolin was used. 
Firm adhesions resulted and were found in the operation of June 16. 
However, there were no adhesions to the adjacent viscera. 

To further define the tendency to adhesion formation an operation 
was performed November 6, 1917, and the adjacent surfaces of 
two segments of the bowel were brought together at A, but were not 
denuded. At B they were denuded of their serosa on one side and 
at C they were denuded on both sides. At A and B, two days 
later, no adhesions were formed, but at C both surfaces were 
adherent. 

This experiment was a repetition of one performed on September 
29, 1919. At this time three areas were approximated. • In one 
neither of the t\vo adjacent serous surfaces was denuded. In the 
second area only one was denuded. In the third area both surfaces 
were denuded. However, in this case there was a considerable 
deposit of blood between the two surfaces, due to perforation of a 
vessel in the serosa of the bowel. On reoperation, September 14, 
1919, it was found that the bowel had become adherent to the 
abdominal wall. On attempting to remove it it was perforated in 
several places. The entire abdomen was contaminated with feces. 
The cause of the adhesion probably was an infection with strepto- 
cocci, a very active culture of which had been injected into the 
appendix at the time of the prior operation. On eventrating the 
intestines it was found that the approximated bowel surfaces were 
very firmly adherent, except at the point where neither of the two 
adjacent surfaces had been denuded of their serosa. Even here, 
however, there were numerous fine adliesions. It was impossible 
to separate the two adjacent surfaces of the bowel in the other two 
areas. 

This would indicate either that there had been infection from 
streptococci or else that the presence of blood between two adjacent 
surfaces had a tendency to cause the serous surfaces to unite to 
each other. The latter apparently is the most probable, because in 
this experiment the rabbit had no adhesions present in the peri- 
toneal cavity, except in the area where the bowel had been inter- 
fered with and near where the abdominal incision had been made. 
If there had been a bacterial destruction very likely a generalized 
peritonitis would have occurred, and adhesions would have been 
present throughout the entire abdominal cavity. 

Another rabbit was operated on November 19, 1919. The same 
procedure was carried out as in the previous rabbit, with the excep- 
tion that lanolin and boric acid were introduced between the adjacent 
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surfaces. In this rabbit there was also an operation on the appendix. 
The rabbit died the next day because of a gangrenous appenaix. 
There was a considerable amount of inflammatory reaction in the 
abdomen adjacent to and around the area where the bowel surfaws 
had been approximated. All the bowel surfaces were found to be 
adherent to each other. These adhesions were evidently the result 
of inflammation. 

In a rabbit operated on October 11, 1919, two segments of the 
large bowel were approximated by sutures. The space between 
the two segments was now covered with tincture of iodin (Bf per 
cent, strength) and the bowel was reintroduced into the peritoneal 
cavity. Some of the surface, which was covered with tincture of 
iodin, was permitted to come into contact with the lateral peri- 
toneal wall, the iodin being spread considerably over the surface of 
the bowel. Five days after operation it was found that there were 
a few adhesions present between the bowel where it had been 
approximated by sutures. It was noted that while iodin had been 
spread over the two adjacent surfaces to a considerable extent, 
beyond the place where they had been approximated, the union 
between them had only taken place where they were approximated, 
and that it had not occurred between the lateral peritoneal wall 
and the surface of the large bowel, which had also been covered 
with tincture of iodin. In this case it was also noted that adhesions ' 
between the incision in the abdominal wall and the mesentery had 
been more pronounced than between the incision and the serosa of 
adjacent bowel. There also seemed to be some adhesions between 
the mesentery and the portion of the bowel which had been covered 
with tincture of iodin, so that one might conclude that the ten- 
dency for tincture of iodin (3| per cent.) spread upon both 
adjacent surfaces, with the bowel held in intimate contact so that 
it cannot move away, is to destroy the serosa. 

However, when the bowel is freely movable and when it does not 
remain in permanent contact with the peritoneal wall, adhesions do 
not take place between it and the adjacent peritoneum. From this 
experiment it would seem per cent, tincture of iodin should not 
be used in the abdominal cavity unless it is desirous to promote 
adhesion formation or unless two adjacent areas of bowel so treated 
can be kept separated. 

As noted above, lanolin and boric acid had a tendency to inhibit 
adhesions when tincture of iodin had been applied. Lanolin will 
also inhibit adhesions when an intestinal anastomosis has been 
made, as exeinplified in the rabbit operated on June 20, 1917, in 
which an opening had been made into a segment of the bowel. Into 
this portion another bowel segment had been sutured. On opera- 
tion, November 6, 1917, no adhesions were present around the place 
where the bowel had been inserted into the lumen of a second 
segment of bowel. 
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From tlie above experiments it may be concluded that lanolin and 
boric acid tend to inhibit adhesive formation only in cases in which 
there is no inflammatory reaction present. The inflammatory reac- 
tion inhibits the potency of the lanolin and boric acid. Lanolin 
and boric acid will not always inhibit adhesive formation where 
two adjacent smfaces are kept in intimate and permanent contact 
after they have been denuded of their serosa. Also, in case blood 
is present between the two adjacent immobile surfaces, lanolin and 
boric acid will not prevent the formation of adhesions. Neverthe- 
less, from the very fact, that lanolin and boric acid inhibit adhesive 
formation in most cases of minor traumatism to the peritoneal 
surface, also in cases of more severe traumatism where there is 
more or less free movement of the intestine (abdominal viscera), 
and in other cases where no inflammatory reaction has taken place, 
it seems that the lanolin and boric acid performs a. very valuable 
function, and should be used in all cases in which interperitoneal 
adhesions have been separated and in other cases in which it is 
thought possible that adhesions may form. As a further means of 
prevention it should be so arranged that two raw peritoneal sur- 
faces do not remain permanently in contact with each other. 

Summary. I have used lanolin and boric acid in over three 
hundred abdominal sections and have noted no bad results from its 
use. In fact, patients after its use claim they have very little pain, 
and those who have had a previous abdominal section and are able 
to compare their sensations with those experienced after the previous 
operation are always pleased with at the greatly lessened pain which 
thej’^ experienced when lanolin and boric acid had been used. For 
this reason, i. e,, the relief of pain alone, the use of lanolin and boric 
acid is justified. It certainly produces greater ease in the very severe 
operative patients. I find it very beneficial in those patients who 
have developed adhesions around the cecum and ascending colon, 
either from a chronic appendicitis or as the result of some con- 
genital defect by which stasis is present in the colon, and has- 
resulted in a peritj^ihlitis and pericolonic adhesive formation. In 
such patients I use it very liberally and have had uniformly good 
results. I have also used it in several cases of recurring interperi- 
toneal adhesions with gratifjnng absence of the former symptoms. 

The presence of adhesions between the omentum and adjacent 
vsicera or the omentum and the abdominal wall, where a previous 
operation has been done, is also a suitable indication for the use of 
lanolin and boric acid. 

In using lanolin and boric acid, however, precaution must be taken 
that the lanolin secured is as nearly pure as possible. Most of the 
lanolin on the market is contaminated in various ways and frequently 
its interperitoneal use causes a very marked reaction, ?. c., an ele- 
vation of temperature and of pulse. It should also be sterilized 
tliree times on tlrree dift'erent days, each time for a half hour at a 
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temperature of over 212°. Before being used it should be heated 
so that it is absolutely fluid; in fact, it should be applied very hot 
to the peritoneal surface. In this way it dries out the moisture of 
the peritoneum and at the same time sticks very firmly to it. It 
should not be applied upon a moist surface. The bowel should be 

dry before its application. _ <. ii • 

I have also used lanolin and boric acid rather successrully m 
tendon implantation and transference, also in cases in which it was 
necessary to liberate tendons from adjacent structures, the adhe- 
sions being due either to traumatism or to tenosynovitis. 

I have been using this preparation for the last five years. I am 
very well satisfied with it, and feel that it does a great deal of good. 

Lanolin and boric acid paste, of course, has its limitations, as 
I have stated. In the presence of inflammation it does not act. 
This is a valuable quality, because if it did inhibit adhesions, in 
cases of peritoneal inflammation, its use would be very dangerous. 
Adhesions are the life-saving structures in inflammation of the 
peritoneum. Another fact of importance to be remembered is that 
lanolin and boric acid paste does not absolutely inhibit adhesions 
between two adjacent surfaces, which are denuded of their serosa 
and are held in contact. Therefore, it should be the attempt of the 
surgeon to see that no two surfaces denuded of serosa come into and 
remain in permanent contact. The viscera at the close of an intra- 
abdomihal operation should be so arranged, if possible, that long 
contact cannot happen, and, as a further precaution, the position 
of the patient should be such after operation that involved perito- 
neal surfaces will have a tendency to gravitate away from each 
other, for this reason also the position of the patient should be 
frequently changed. Drugs which have an active peristaltic action, 
either strychnine or eserin salicylate, should be exhibited in quan- 
tities sufficient to produce active peristalsis. Magnesium sulphate 
is also a very good drug, useful for this purpose. Any cathartic, 
stimulating intestinal peristalsis may be exhibited with profit. 

As a further aid to peristalsis, where there is no danger of spread- 
ing an inflammation, we apply heat to the abdomen- in the form of 
hot-water bottles, electric pads, etc., which are very beneficial in 
sluggish peristalsis. Diathermia is one of the most recent but 

perhaps one of the best means of stimulating peristalsis after 
operation. 
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THE PRESENT STATUS OF EMPYEMA. 

By ABRiVHAJi 0. Wilensky, M.D., 

NEW YORK. 

(From the Mount Sinai Hospital, New Y'ork.) 

In this communication only those cases of empyema tlioracis will 
be considered which are caused by the common pyogenic organisms 
— streptococci, staphylococci, pneumococci, etc. — and which follow 
most frequently ordinary pulmonic inflammatory conditions. An 
entirely different problem is presented when the lesion is due to 
other inciting organisms, such as tubercle bacilli or actinomyces. 

In 1915^^ som^ studies on empyema thoracis were completed and 
published. The conclusions which were brought out at that time 
have since been abundantly corroborated, and some of them seem 
to have acquired much ad,ditional significance. It is of importance 
to recapitulate the latter and to compare them with our added 
knowledge. 

“ In the vast majority of the cases empyema is secondary to some 
other inflammatory lesion in the body.” Approximately 11 per 
cent, of the cases in the 1915 series were described as being “pri- 
mary” in the pleura, and the most pre, dominating reason for the 
assumption was that it Avas not possible to demonstrate at any 
time the primary lesion to which the pleural suppuration was 
subsidiary. 

The opportunities afforded by postmortem* examination do not 
ahvays lead to an accmate opinion concerning the mechanism of 
the early stages of the pl^uritis. Except in tirose cases in which 
section of the lung demonstrates consolidated areas in anatomical 
relationship wdth the diseased area of the pleura, there are no 
criteria present upon which any judgment can be based. In tlie 
greatest number of the ordinary! cases of suppurative pleuritis the 
pathologic as demonstrated at autopsy, includes a localized intra- 
pleural abscess of larger or smaller extent, bounded by thickened 
parietal and visceral pleural layers, on the pulmonary side of which 
the limg tissue shows no change from the normal, or only sucli 
superficial inflammatory, or compression, changes as w'ould natu- 
rally be expected in a structure in direct and intimate anatoniic 

* No conclusive evidence 0.10 usually be demonstrated at operation rcgardinR tlie 
priority of the lung or pleura in a pathological process in wiiich both are implicated. 

t The extraordinary conditions are, of course, those associated with epidemics. 
In a subsequent part of this communication the streptococcus ^scs which formed 
a fairly large proportion of the cases in the last influenza epidemic dJscu^d. 

I have the impression that outbreaks of primary streptococcus pleuritidcs which 
affect relatively large numbers of people have been known unassociated with any 
“influenzal” epidemic. 
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relationship with a pyogenic process; these are the comparatively 
late cases. Such findings are exTiected m the piimary pleuntis 
cases, but could equally well occur in the cases in which a pul- 
monary condition had antedated the pleuntis and in vdiich, prior 
to the time the examination was made, healing oi the lung 
lesion had been completed and had been accompanied with 
the disappearance of any perceptible evidence of the original 
anatomic changes; this state of affairs, I am quite sure, is very 


common, . 

Apparently a primary pleuritis can occur in one ot tvyo ways: 

One of the tu^o, and perhaps the much less common, consists of an 
absorption of bacteria by the lymphadenoid tissue of the lung from 
the inspired air, with a consequent reaction in the pleura alone. 
Evidence toward this assumption was presented by Grawitz,^ 
Arnold,^ Heller® and Netter® in the period from 1890 to 1897, but 
since that time no additional proof of any kind has appeared in the 
literature. My own studies have led me to believe that under 
ordinary conditions this mechanism must be an exceedingly rare 
one, if it ever operates at all. 

The second mechanism concerns itself with -the phenomena 
associated with a temporary bacteremia. Organisms find their 
way into the blood stream, having gained an entry through the 
respiratory (including tonsils and adenoids), gastro-intestinal or 
genito-urinary tracts; and for some reason, which may not be 
apparent at any given moment, the pleura forms a fixation-point for 
the bacteria as these are filtered out of the circulating blood and an 
empyema results. Probably this mechanism functionates with many 
other similar or allied conditions; very possibly, too, it operates in 
the first of these two methods. Under such conditions it is very 
likely that the responsible organisms show an elective affinity for 
the pleural membrane. At the present writing it seems to me that 
no other available theory is adequate to explain the almost simul- 
taneous occurrence of relatively enormous numbers of cases of 
primary pleuritis under epidemic conditions. 

Over 90 per cent, of the empyemata one meets with are secondary 
to other immediately preceding conditions. It cannot be over- 
emphasized how important this observation is. In this respect 
the term empyema holds an exactly parallel place with the term 
peritonitis; neither of these expressions conveys a total concept to 
the clinical mind unless it be immediately modified by an indication 
of tlie primary inciting condition. The primarj^ conditions can be 
rougliiy grouped into (1) the meta- 

(2) those occurring by continuity 
abscess, and among these abscesses 

(3) the metastatic forms following a 
point or taking the form of fixation 
lished and continuing bacteremias. 


• or postpneumonic empyemata; 
from a neighboring perforating 
of the lung take first place; and 
focus of suppuration at a distant 
abscesses in the course of estab- 
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^ empyemate witli which one meets most commonly ure 
those following pneumonia. In children a form occurs in which 
both pleura and lung simultaneously become infected and involved. 
In adults this form is rare, and, as far as one can tell, the usual 
course of affairs includes a definite progression from a pulmonary 
inflammation to a pleural involvement. Ilosejibaclff^ was the first to 
suggest the probability that many of the meta- and postpneumonci 
empyemata are directly induced by the rupture into the pleural 
cavity of small superficially placed pulmonary abscesses resulting 
from foci of liquefaction in the consolidated portions of the lung. 
The difliculties in adequately settling this point, especially as to 
the frequency of its occurrence, are apparently insurmountable; 
but what evidence we have seems increasingly to show that this 
mechanism is perhaps the most common, if not the only one, by 
which the ordinary forms of meta- and postpneumonic empyemata 
make their appearance. In a number of instances I have been able 
to demonstrate these abscesses on the operating table. One of 
these was in a fresh case of empyema; the otlier was found during 
the course of operation for the closure of an old thoracic fistula; 
in both of these in exploring the visceral surface of the empyema 
cavity the finger was caught in a small round hole which led 
into the pulmonary parenchyma. The observation of Rosenbaclfl® 
is also corroborated in the report of the U. S. Army Empyema 
Commission''* in tlie cases which occurred at the camps during the 
epidemic, small abscesses, which often were multiple, were repeatedly 
found at autopsy in the lungs, gathered at their peripheries and 
directly under the visceral pleura. 

These cases should not be conflicted with any of the forms of 
empyema in the second group — empyema cases complicating frank 


pulmonary abscesses. 

Meta- and postpneumonic forms of empyema form about 69 per 
cent, of the total number of cases encountered. 

2. About 2 per cent, of the empyema cases under ordinary cir- 
cumstances complicate abscesses in the immediate neighborhood 
of the pleura. This group includes only those which are fonned by 
•direct extension or rupture of tire suppurative process. Very few 
of these, indeed, are derived from the subdiaphragmatic space; the 
very largest number are derived from the rupture of pulmonary 
abscesses. The latter form an important group pf empyemata. 
The mechanism in these cases is quite simple, and it is possible to 
distinguish two varieties. In one of these tliere is a comparatively 
:acute abscess formation with soft, non-demarcating walls, frequently 
multiple, commonly with few or no physical signs, and very liable 
to cause perforations between the non-adlierent visceral and parietal 
nleur®; the latter accident becomes associated with a sudden increase 
in the severity of the sjmiptoms and the clinical picture becomes 
assSiated with, and characterized by, high fever, marked dyspnea 
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and cyanosis and other signs of a high grade of intojacation. _ The 
picture is that of a hjT^eracute pneumothorax. Pathologically 
diese abscesses are noted by the absence of surrounding areas ot 
induration. The resulting empyema involves, practically, the 
entire pleural cavity; the exudate is distinctly purulent, rather thin 
and frequently sanious, very foul and very toxic. As far as I know 
almost every case of this kind goes on to a fatal issue. 

The second variety includes the chronic lung abscesses. The most 
characteristic of these are the foreign body intrapulmonary suppura- 
tions which follow aspiration of a fragment of tonsillar tissue during 
a tonsillectomy. Anatomically the lesion consists of a^ central 
cavity containing foul-smelling, brownish-red, grumous pus in which 
a multitude of organisms flourish; a limiting granulation membrane 
of firm consistence and a wide surrounding area of induration merg- 
ing into pulmonary tissue in which fibrosis, secondary brpnchiectatic 
dilatation and atrophy predominate. The lesion may be single^ or 
multiple and witli it an advanced grade of suppurative bronchitis 
is associated, An adhesive pleuritis is almost the rule and is usually 
limited to the area of lung involvement. Empyema is less common; 
a general empyema is rare and occurs in diose very exceptional 
cases in which no pleural adhesions have formed. The empyemata 
which are found are comparatively small and localized and the 
mechanism of their production becomes apparent from the anatomic 
structure in which one wall of the cavity is formed by much thickened 
parietal pleura and the opposing rvall by suppurating membrane 
based on pulmonary parenchjraa^ (pleural vomica). A bronchial 
fistula is alwap present. Clinically these are characterized by a 
prolonged period of illness, by a distressing cough, by fetid and 
profuse purulent sputum, by the evidences of progressive general 
deterioration and of local pulmonary involvement, and by charac- 
teristically definite roentgenographic pictures. 

This tjqje of empyema is illustrated by the notes of the following 
case; 


In a man, aged fifty years, a lobectomy was done for a chronic 
lung abscess. The description of the patliology, as demonstrated 
at operation and by study of the specimen removed, is as follows; 
The lesion was present in the lower right lobe. The anterior, 
mesial and diaphragmatic surfaces of the lobe are free from adhesions! 
The latter are, however, present at the postero-internal border of the 
lung as far forward as the ligamentum latum pulmonum and for the 
entire extent of the latter from the pulmonary hilum to the base. 
In this location tliere is an empyema cavity containing several 
ounces of thick yellow pus.- The mesial wall of the abscess was a 
much thickened parietal pleura lining the reentrant angle formed 
by the bend of the ribs and posterior mediastinum; the outer wall 
was pulmonary parenchjma in which the open ends of a number of 
bronchi of tlie second and third order were easily and distinctly 



3SS 


wilensky: the present status of e:mi'yeaia 


visible. The empyema lay for the most part Avithin pulmonary 
parenchjona.* 

The demonstration of a bronchial fistula furnishes indubitable 
evidence of the presence of a suppurative process in the midst of the 
lung tissue. In tlie great majority of such cases the presence of the 
fistula is to be interpreted as proof of the priority of the pulmonary 
process, to which the empj^ema is subsidiary. In the lung-abscess- 
empyema cases the communication is frequently multiple, is usually 
direct and extends almost always into one or more fair-sized bronchi 
of the second or third order; the usually profuse and foul sputum, 
present before operation, resembles in all particulars the pus of tlie 
abscess; but it immediately disappears following the adequate 
drainage of the pulmonary abscess and reappears directly tlie drain- 
age is interfered with from any accidental or purposeful cause. 
Healing is tedious and prolonged, and most often tlie bronchial 
fistula is an insurmountable obstacle to the closure of the thoracic 
sinus until, and perhaps even after, a radical operation is done. 
In those empj’^ema cases which are subsidiary to the small superficial 
pneumonic abscesses (Rosenbach**) that rupture into the plema a 
communication with the bronchial tree is not always demonstraiile; 
in much the smallest number a communication makes itself apparent 
ndien, for one or another reason, a fluid irritating to the respiratorj’- 
tract is introduced into tlie empyema cavity. The fistula may be 
tortuous and is narrow, and communicates usually with one of the 
smallest-sized or terminal bronchi. The amount of infiltration 
around tlie sinus tract is at a minimum, the tissues are soft and 
pliable and have a tendency to fall togetlier; facilities for healing 
are most favorable in these cases, and it is exceptional for tlie com- 
munication to cause any extraordinary prolongation of tlie cicatriza- 
tion of the wound. Characteristically tlie amount and physical 
appearances of the sputum is independent of the contents of the 
empyema cavity, has no resemblance to the wound discharges and 
depends for its production on any associated bronchitis which rnay 
be presenter upon the liquefaction of the pneumonic exudate which 
had antedated the empyema. 

In only a minority of the cases of empyema complicated v'ith 
bronchial fistula is the evidence sufiicient to indicate that the 
communicating sinus had resulted from tlie rupture of tlie empyema 
into some part of the bronchial tree. Such, for instance, would be 
so when an unrecognized liver abscess perforates tluougli the 
diaphragm and discharges through a bronchus after Iiaiung first 
created a subsidiary abscess in the intrapleural space; these occur- 
rences while quite ivell known, are relatively infrequent. With 
■simple empyemata the discharge of pus into the respiratory tract is 
extremely rare, and probably when such an accident occurs it 


* Private records. 
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indicates tlie rupture of a coexisting,^ and perhaps unrecognized 
pulmonary focus. The experiences which I have had seem to show 
that the intrapleural abscess discharges much sooner on the skin 
(empyema necessitatis) or 1-emains practically in an unchanged state 
except for the progressive thickening and even calcification of the 
limiting membrane. The prevalent beliefs in regard to accidents 
of this kind with simple empyemata seem to be exaggerations of 
the actual facts. 

I have, personally, seen only one case in which an empyema 
ruptured into a bronchus. This was a woman who was admitted 
into the hospital on the service of Dr. Libman. An empyema 
was demonstrated and the pus was removed by aspiration as a 
preliminary measure. Several days later the patient was trans- 
ferred to ihe surgical side (Dr. Elsberg’s service) for operation; her 
condition was excellent at that time. As the patient was put upon 
the table for operation she very suddenly began to show signs of 
pulmonary embarrassment and within a very few minutes there was 
a marked edema of the lungs; she was deeply cyanosed and com- 
plained of a choking feeling. Under vigorous stimulation she was 
tided over the emergency and within a few hours began to bring up 
in the sputum moderate amounts of pus demonstrating beyond 
question that the purulent focus had ruptured into a bronchus. 
I believe that a lung abscess was present which had, primarily, 
caused the empyema, and, secondarily, had ruptured into the 
bronchus; the presence of the lung abscess had been suspected from 
the clinical manifestations by the medical men before tlie transfer 
of the patient to the surgical side. 

It is a different matter with the frank lung abscesses; perforation 
into the bronchial tree is almost the rule with partial, or complete, 
drainage of the pus in the sputum. 

3. Metastatic empyemata are very common and comprise between 
4 and 5 per cent, of the total number of cases ordinarily seen. It is 
very probable that tlie mechanism of their production is very 
intimately connected with the lodgment of infected emboli within 
the confines of the pleura derived from the original source of infec- 
tion. It is less common for empyemata to complicate the bacte- 
remias in w’hich no localized focus can be demonstrated clinically; 
usually tliere preexist foci of suppuration from which the bacteria- 
carrying emboli are derived. The same question arises with these 
cases as to whether the secondary process in the pleura is primary 
in the pleura or is in its turn subsidiary to a superficial lung abscess. 
It seems more rational to assume that the emboli lodge in the 
capillaries of the lung near tlie surhice and, after liquefaction of the 
focus has occurred, the latter ruptures into the pleural cavity with 
the resultant empyema formation. The same difficulties in proving 
tins point are present and in the few cases of this kind whicli I have 
had the opportunity of seeing postmortem, the stage of tlie process 



390 


wlensky: the present status of empyema 


was so advanced as to make tlie elucidation of tlie question at issue 
impossible. 

Metastatic empyema occurs most commonly after suppurative 
conditions in tlie lower abdomen and pelvis— postpartmn sepsis, 
diseased adnexa, suppurative appendicitis; less frequently it follows 
• thrombosed hemorrhoids, middle-ear suppurations or abscesses iii 
other organs. In looking over my records I was surprised to see 
that I had never observed an empyema to follow a furunculosis. 

Unless tliere is present an established bacteremia tlie prognosis 
for metastatic empyema is not any more grave than for other forms 
of suppurative pleuritis. 

Conditions during the epidemic of 1918 and in the various army 
camps, altliough peculiar, fitted in with our previous knowledge. 
The empyemata seem to have followed one of several tjqies. 

1. The cases resembling those ordinarily seen and following 
pneumococcus pneumonias of tlie lobar type (Alabama drafts at 
Camp Custer and Camp Upton). The proportion of cases develop- 
ing empyema was not out of tire ordinary and in the Camp Upton 
cases (Brooks and Cecil-) it is put at 11 per cent. The trouble 
seemed to be that unexpectedly lai'ge numbers of tire men came down 
witlr pneumonia ; the patlrological lesion, itself or tire complicating 
empyema showed no new phenomena. 

2. In some of tire camps (Camp Custer and Camp Sevier) tlrere 
were large numbers of men who fell ill with measles. In such 
closety crowded quarters the measles assumed epidemic character- 
istics and an unexpected severity. That in turn large numbers of 
tire men, ill witlr tire exanthera, developed pnemnonias of various 
kinds was to be expected; such a progression is common in civil 
practice when measles spreads in epidemic form in tire rvards of a 
hospital, and especially among adult patients. The clinical exper- 
ience of the camp hospitals parallels tlrat seen iir tire civil hospitals: 
the primary exanthem might be mild or severe; the complicating 
pneumoirias were many, were either of tire lobar or lobular type, 
were marked by tire evidences of marked toxemia, were frequently 
complicated by empyema and the total mortality was very high. 

In some of the measles cases at Camp Custer (Beals, Marlow 
and Zimmerman) tire pleuritis occurred without any demonstrable 
preceding lung iirvolvement. In a few of these hurg infiltrations 
were found postmortem surrounding tire intrapleural abscestys, but 
the physical characteristics of tlrese and especially tlreir distribution 
seemed to furnish sufficient proof of tlreir secoirdary and subsidiary 
nature. Some of tire cases of empyema following measles, whicli I 
studied in tire 1915 series, were of tliis t^qre. 

At Camp Upton (Brooks and Cecil-) pneumonias frequently 
followed tonsillitis or other mild infections, and tlrese, in turn, were 

complicated by considerable numbers of empyemata. 

3. The most peculiar cases were those due to the ' influenzal 
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infection ■ The clinical pictures were characterized by a fulminating 
overwhelming of the patient by a tremendous toxemia and m the 
early stages of the epidemic this was so marked that large numbers 
of the patients died before any localizing process could form. Then, 
as the virulence of the epidemic abated somewhat, localizations were 
made out in tire pleura more and more frequently; these assimed the 
characteristics of pleural effusions. The toxemia was still extra- 
ordinary and the patients died before tire effusions could become 
definitely purulent. Very few empyemata were encountered in tire 
early montlis of the epidemic for these very reasons. Toward the 
end of tire epidemic empyemata began to appear: tire virulerice of 
die infection was at its lowest; the patients did not die so quickly; 
opportunity was afforded for the full development of the pathological 
process and tire longer intervals were conducive to tire slow trans- 
formation of a pleural effusion, heavily cliarged with organisms 
usually of the streptococcus group, into a frank pyothorax. The 
mortality was still high; the deaths occurred rather early and were 
due to the initial illness and the character of the infection with its 
marked toxemia. 

Postmortem examinations were frequently disappointing. The 
pleurre showed the lesions of fibrinous or serofibrinous pleurisy. 
The lungs showed patches of bronchopneumonia or the process 
involved an entire lobe. The bronchopneumonias of streptococcus 
origin were of a peculiar organizing type and were especially prone 
to undergo liquefaction and form abscesses (McCallum). Fairly 
often tire lungs were free of any change. These last cases came 
nearest to tire classification of primary pleuritis. Undoubtedly tire 
infection in any case was blood-borne and temporary or more pro- 
longed bacteremias existed to which the pleurae, or pleurae and lungs, 
were points of fixation. 


The pleuritis cases of this group have very marked resemblances 
to similar cases which occurred in previous epidemics. I quote 
rather freely from Leichtenstern’s monograph on “Influenza” in 
Nothnagel’s System. “ In previous epidemics there were numbers 
of severe, mostly fatal cases of acute primary ‘grippe-pleuritis’ which 
made tlieir appearance almost simultaneously with the appearance 
of the epidemic. The clinical course began with chills; almost 
immediately thereafter there was a high, continuous fever, extreme 
dyspnea and marked cyanosis. In a very short time a rapid accu- 
mulation of pleural fluid took place which not infrequently was 
bilateral The fluid was tliin, turbid, seropurulent and of a yellowish 
color. In repeated postmortem examinations it was definitely 
proved that these were primary pleurisies without any coexisting 
inflammatory infiltration in tlie lungs. In tlie exudates streptococci 

culture. As the virulence of the infection 
subsided empyemata became frequent.” 
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_ Exploratoiy AspMtion. In prexnous .rears this nietliodof explor- 
ing tlie cliest for fluid, or of substantiating tlie diagnosis of effusion, 
iiad reserved for itself a paramount place. In spite of tlie fact tliat 
certain dangers attend its use, aspiration is of sudi value as to make 
one disregard them ; and, to be sure, tliese occur very rarely, especially 
uiose which lead to untoward results. The most unfortunate of tlie 
latter is the occurrence of sudden deatli. The explanation of tliese 
reflex phenomena is most obscure. 

As the cases present themselves it is found that tlie needle is most 
successful with the larger empyemata, especially tliose in whicli 
more or less total collapse of the lung has occurred. Tlie procedure 
is, however, most valuable in the cases of localized collections of pus, 
since tlie physical signs are frequently inconclusive, both as to tlie 
presence and topography of the abscess cavity, while tlie clinical 
coipe strongly suggests die presence of a pus focus within the thorax. 
This is particularly so in tlie localized empyemata restricted to the 
upper areas of the chest, botli in front and in the axilla, or in tliose 
confined witliin the borders of tlie pulmonary fissures. Particularly 
bafiling are those witliin tlie axilla: it frequently happens that 
aspiration is practised in the usual areas, posteriorly, corresponding 
to the midscapular line, and in several different interspaces with 
negative results, while a little fartlier outward, toward or within, the 
axillary confines, purulent fluid would be produced. In actual 
practice it is always advisable to insert the needle in die very center 
of the area thought to contain fluid; toward the outer borders 
of the latter tlie laj^er of fluid may be tiiin and tlie needle is very apt 
to penetrate entirely through die fluid-containing space and to project 
beyond into tlie lung parenchjma, of course with negative results. 
One is frequently chagrined when, after having a great deal of 
difficulty in locating the pus with die needle, and after finally locat- 
ing what is seemingly a small collection at some unusual and not 
easily accessible point, one discovers at operation diat die empyema 
is of very large proportions tiiorouglily ample to cover and include 
every one of the aspiration areas. The reason for this difficulty is 
obvious from the foregoing statement. 

A number of otlier sources of error are present in the practice 
of aspiration. In a number of tlie cases several loculi of fluid are 
present in the chest, and while one or several of these contain puru- 
lent exudate, anodier or odiers contain serous-like fluid (mantel- . 
lergiisse of Konig); whenever pus is strongly suspected and clear 
fluid is withdrawn it is advisable to repeat the procedure at a clit- 
ferent point in order to make absolutely sure diat tins snare is 


^^In^odier cases die source of error lies in die withdrawal of pus 
when no empyema exists. On a number of occasions on die medic® 
Me of die hospital, and especiaUy in children, die stage of reBolutmn 
of a pneumonia was accompanied widi symptoms resembling > 
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strongly those associated with purulent foci; aspiration having been 
practised purulent fluid was withdrawn. When transferred to the 
surgical side for operation tlie use of the needle failed to substantiate 
tlie presence of fluid of any kind=^- and furtlier observation lyas fol- 
lowed by complete defervescence and spontaneous cure. It is quite 
likely that in these cases the needle entered a large bronchus and 
withdrew some of the bronchial secretion, or possibly some of the 
liquefied pulmonary exudate was sucked up into the syringe. 

Very difficult of distinction are the purulent collections in intimate 
relation with the diaphragm, and with tlie needle alone it is fre- 
quently very difiicult, if not impossible, to decide definitely whether 
the pus is situated in the pleural cavity or in the subdiaphragmatic 


space. 

Roentgen Ray. Much more accurate work can, however, be done 
with the roentgen ray. The diagnosis of fluid can be accurately made 
in tile largest percentage of the cases examined. In those with col- 
lapse of the lung the roentgenographic shadow is usually diffuse and 
eovers either the entire side of the chest or its lower half or two- 
thirds; in tliese the advantage of the roentgen ray over the exploring 
needle is not so obvious as in those about to be described, inasmuch 
as it is extremely improbable for one to miss the fluid in aspirating. 
The superiority of the roentgen ray over the exploring needle is, 
however, pronounced in all cases of localized empyemata whether 
the cavity be relatively small and obscurely placed or whether it be 
limited to one of the aspects of tlie thoracic wall. In the former the 
feasibility of reaching the cavity with the needle is at a minimum 
and verj^ often it is merely a matter of luck whether one succeeds in 
entering the cavity at all; the roentgen ray, however, gives an accu- 
rate picture of the size, the location and the relative anatomic 
relationships of the pus cavity, and reaching the latter with needle 
or incision is then a matter of comparative ease and of almost 
mathematical precision; stereoscopic plates are invaluable and very 
essential for this purpose. In tlie larger localized empyemata the 
same advantages are still present though not to such an extreme 
degree ; much useless aspiration is, however, avoided. The manifest 
superiority of the roentgen ray is illustrated in the notes of tlie 
following case; 

A young man had gone through a severe lobar pneumonia, and 
having passed the critical stage was apparently on the road to 
complete recovery. Fever, however, recurred and with a progres- 
sive deterioration in die general condition, a continuing loss of weight 
and a persistent cough, it was strongly suspected that pus was 
present somewhere in the chest. Repeated aspirations were nega- 
tive until finally the pus was located in the axillary space by tlie 
medical consultant. A roentgen-ray picture had been taken but 


* In a case of this kind the roentgen ray -would be of tremendous help. 
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had not been properly interpreted. When I came to operate lipo,, 
the patient I M^as able to point out the location and boundaries of 
the empyema cavity in tlie roentgenogram and to show that with 
proper interpretation the pus could have been reached on tlie first 
aspiratioM.* 

The delimitation of the empyema cavity by roentgenographic 
study has been of particular help in establishing beforeliand tlie 
most advantageous point for drainage; the site of the incision can 
then be accurately planned. The notes of the following case are 
instructive; 

A boy, aged eighteen years, had been operated upon for a post- 
pneumonic empj^ema. There had been a great deal of trouble in 
finding the pus with the needle, but, finally, it had been located in 
the lower part of tlie right chest very far forward. The incision, 
whicli was made, corresponded to about tlie level of the sixth rib 
and was entirely in front of tlie anterior axillary line. Operation 
was, however, followed by a continuance of the fever. WhehT 
came to see the patient I was shown the roentgenograms and, even 
before examining the patient, I was able to point out clearly the 
entire boundary of the empyema cavity, to show that the pus had 
been reached at tlie most anterior and inferior part of its extent and 
that the entire cavity lay behind the line of incision. As the patient 
lay on his back in bed tlie drainage opening was at tlie topmost 
extremity of the cavity; retention was, of course, present, accounted 
for the persistence of tlie fever, and necessitated a second incision ' 
posteriorlj'', tlie planning of which could be accurately done before 
operation from the roentgenographic pictures. All of this could 
have been avoided by correct reading of tlie plates originallJ^* 

The use of the roentgen ray affords another advantage in tliat 
frequently other unsuspected lesions are demonstrated in tlie 
picture. Perhaps the most important of tliese are the presence of 
associated pneumonic foci in the same or opposite lung. The 
question of whether a general anestlietic can be safely employed or 
whether one must have recourse to local anesthesia can tlien be 
decided mucli more easily and on definite criteria. The phj'sical 
signs of such “silent"^ patches are indefinite and inconclusive and 
are not prominent enough to attract one’s attention while examining 
the chest; frequently these small patches give no physical signs at 
all; they are, however, usually easily demonstrable in the roentgeno- 
graphic pictures.' A similar observation was made by niuppie 
several years ago ; writing from tlie Presbjd;erian Hospital he points 

outhow commonly postoperativepneumonias would go unrecognized 

because of the absence of any conclusive physical signs, if it were not 

^for the roentgen-ray evidence. In my earlier experiences I remem er 


* Private records. 
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several occasions when the thoracotomy was very promptly followed 
by an exacerbation of sjmiptoms manifestly due to an area ot pul- 
monary consolidation; undoubtedly tliis had found its oripn in an 
unrecognized, silent and perhaps defen^escing patcli which had been 
stirred up into renewed activity or had been effectually spread by 

tlie irritating anesthesia. , . , 

In exceptional cases the etiology of an unexplained empyema 
is clarified by tlie roentgen-ray studies. A very interesting case is 
the following; 

In a man of fifty years the predominating sjnnptoms were a 
continued fever and a productive cough. Repeated exploratory 
aspirations of the chest were negative until finally some clear fluid 
was withdrawn; later a thoracotomy was done. An abscess was 
reached presumably in the midst of the lung and drainage was 
instituted; the disdiarge from the wound resembled the purulent 
sputum. Drainage continued unchanged for montlis. Roentgeno- 
graphic pictures were repeatedly made, but had not succeeded in 
clearing up the underlying condition. Finally in one plate a gap was 
noted in the dorsal part of tlie third rib near its bend and angle which 
the radiographer interpreted as a new growtli. Subsequent plates ' 
showed the defect to loe increasing in size. The interpretation of 
the clinical picture was now easily made; the man had a tumor of 
the lung; this had involved the pleura, induced an effusion and the 
latter had become infected; the rib was the site of a metastatic 
growth or had become involved by direct extension of the tumor.* 

Treatment. The treatment of empyema is not difficult in theory 
but extremely difficult in practise. It involves principles estab- 
lished for many years. Necessarily it divides itself into that before 
operation, during operation and after operation. 

Every empyema that one sees has gone through a stage in which 
the exudate was a relatively clear fluid, which, as time goes on, shows 
a progressive turbidity and passes finally into the stage in which tlic 
exudate is frankly purulent. As a general rule tire fluid is heavily 
charged with bacteria and the abundance of the latter varies 
inversely with the length of time since the onset of the effusion; the 
longer the, fluid remains in the chest tire greater tendency there 
is for tJie bacteria either to disappear or to lose in virulence. 

During tlie recent epidemic it rapidly became apparent that 
whenever the cases were operated upon very early— and this usually 
meant as soon as fluid accumulated in the chest— an appalling 
mortality resulted. Later it was learned tliat a policy of abstention 
from operation in the early periods of the pleural effusions was 
toliowed by vastly better results and that the proper time for 
operation only came later Avhen the exudate was distinctly purulent 
when the initial toxemia had abated or had been overcome, and 

* I am indebted to Dr. Eisberg for these notes. 
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perhaps Avlien tlie original pneumonia had disappeared. Ail of 
these facts are not peculiar to the epidemic; tliey are equally true 
of the ordina^" cases. In tlie communication made in 1915 tliis 
condition of affairs M^as dwelt upon and it was pointed out how tlie 
mortality seemingly became lower and lower the longer the pus was 
retained m the chest. The ambiguity of the situation was also 
pointed out at that time, inasmuch as notoriously bad results are 
obtemed whenever the condition is neglected and the purulent 
collection i? undisturbed for extraordinary lengtlis of time; tlie 
moment for operation comes only some time after the appearance 
of tile intrapleural process and permits of no excessive delay; tlie 
timeliness of the_ surgical interference is easily apparent to die 
clinician. A similar observation had been previously noted by 
Werner and tlie superioritj’’ of comparatively late over early opera- 
tion has also received tlie confirmation of die Empyema Commis- 
sion. 

^ It is not definitely settled just why tlie initial period of a suppm-a- 
tive pleurisy should carry with it agencies which contribute an exces- 
sive danger to an open drainage of the chest. A number of factors 
seem to be present: (1) The dangers of an open pneumothorax 
associated, perhaps, with tlie spread of the infectious process to 
otiier uninvolved portions of the pleura; (2) the risks of a further 
compromise of lung tissue leading to a dissipation of the respiratory 
function until the normal reserve is exhausted to die danger-point; 
(3) the absence of adhesions and die failure to fixate adequately 
tlie mediastiniun so that “flapping” takes place; (4) the excessive 
toxicity of the exudate, the increased facility afforded by operation 
for absorption and the inadequate preparation of the human 
organism in the matter of necessary antibodies to overcome the 
toxemia; (5) die presence of the primary illness, especially a pneu- 
monia, still in an active state; (6) and, lastly, and perhaps most 
important, and perhaps the only reason, die added insult of any- 
operative procedure — especially one resulting in an open pneumo- 
tiiorax — ^nnth its unavoidable shock to a patient whose resistance, 
because of all things considered, is at an extremely low, if not at die 
lowest, level. In any individual case the correlation of all of these 
factors working at the same time, or die operation of any one, or 
any group, of diem is not only possible, but extremely^ probable if 
surgical interference is undertaken at an inopportune time. 

During the epidemic these facts were emphasized mucli more 
stronglv tiian would ordinarily be possible. Preliminary aspiration 
of the chest as a therapeutic measure has therefore grown m fi^or, 
and it has been found advisable to repeat die evacuation of tiie fluid 
as often as the general and local signs of die patient make the 
indication. The cliest is best emptied with some form of s^chon 
annaratus— a Potain apparatus is excellent—and as much 
is possible should be withdrawn; a large caliber needle facilitates 
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mfittprs very mucli. Xlie evacuation of tlie fluid is uouallj^ pi oinptly 
followed by an improvement in the pulse and general appearance 
of tlie patient. Witliin a few hours there is an appreciable drop in 
temperature; in many tlie noimal level is readied. As tlie fluid 
reacciuuulates tlie temperature rises again; sometimes tlie interval 
between aspirations may extend to sevei’al days. A recrudescence 
of fever is a very good guide for tlie repetition of the procedure. 

Repeated aspirations are usually followed by rapid improvement 
in the general condition of the patient. This may cause difficulty in 
giving the patient an unwarranted sense of cure from the purely 
temporizing measure; in several patients operation was, therefore,' 
refused at the proper moment, and permission to do so was only 
obtained at a comparatively late interval, when the initial benefits 
derived from the aspirations were replaced by other disadvantages, 
due to tlie extraordinary time the pus was allowed to remain in the 
chest; in one of these patients return to tlie hospital and operation 
was only acceded to after the empyema had perforated through the 
chest wall. It is well, tlierefore, to explain primarily to the patient, 
or to the latter’s family, tliat tlie aspiration is only a temporary 
measure and tliat operation is being postponed for the sake of the 
added safety which the temporizing measure affords. 

Preliminary aspiration has been found very satisfactory for tiding 
tlie patient over the dangerous intervals until tlie establishment of an 
open drainage of the chest is fairly safe. The criteria for determin- 
ing the latter point are rattier crude and include the physical appear- 
ances of the exudate; the general objective signs — temperature, 
pulse, etc.— pointing to a diminution of the initial toxemia; and 
improvement in the physical signs indicating, as far as one can tell, 
an appreciable resolution or disappearance of the pneumonia when 
die latter is the primary illness. Operation should not be done until 
the fluid is very purulent and until the toxemia has completely 
disappeared. 

Very rarely repeated aspirations result in a disappearance of the 
exudative process and an actual cure. In my own experience this 
has occurred only in very young children and infants. In actual 
practice sudi a small assurance of permanent cure is offered by this 
metliod as to make the possibility negligible. 

The question of whetlrer or not infection can be spread during 
operation to healthy portions of the pleura is very important from 
die surgical point of view. As one sees die cases of empyema in 
the hospital they fall readily into one of a number of groups, 

V. The empyema is a localized abscess and, compared widi die 
total size of die interior of one side of the thorax, is relatively small, 
i he abscess is well walled off, the adhesions are fairly strong and 
manipulations must be accompanied with die exliibition of con- 
siderable force before these will rupture. If die condition has 
existed for a considerable lengdi of time— several weeks— the adhe- 
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in til mudi firmer than any adhesion ever seen 

m tire abdomina cavity, and even at postmortem examinations it is 
next to impossible to tear tliese apart; almost always the pulmonary 
parenchyma ruptures before the scar tissue in tlie pleura gives way. 

2. In toe second group tlie lobes of the lung on the affected side 
have collapsed and have become fixed in place in a more or less 
snivelled state in the interval formed by toe curvatiu-e of toe 
ribs and close to the spinal column. The degree to which toe lungs 
have collapsed may be extreme or may be at a minimum; in tlie 
former toe tooracic cage is practically in its entirety an abscess 
cavity; in toe latter the cavity is rather shallo^v, altliough it extends 
from the upper to the longer limits of the thorax and is most fre- 
quently in relation vutli tlie axillary portion of toe cliest wall. In 
betiveen these tom extremes all grades can occur. In the extreme 
cases practically the entire extent of tlie pleura, both visceral and 
parietal, is compromised in the infectious process and no further 
extension can conceivably take place. In toe otliers the differentia- 
tion from toe cases in tlie first group is one only of relative size. 
Here, too, the character of toe adhesions present is exactly similar, 
and, M'hile when toe condition is still fresh tliey may give fairly 
readily to toe finger, as time goes on, they acquire more and more a 
cartilaginous consistence and the use of scissors and scalpel are 
required before toe parts can be separated. 

On a number of occasions while operating upon children and when 
conditions similar to tliose described were present, I have purposely 
broken through toe limiting adhesions bluntly wito toe finger and 
have liberated the lobes of toe lung as far as I could reach. It was 
easy in the children to reach as high as the apices of the upper lobes 
and wddely from side to side. Comparatively large areas of unin- 
fected and uninvolved portions of the parietal and visceral pleura 
were bared to the infection ; yet toe clinical course after operation 
gave no indication eitlier in temperature, pulse or otlier objective or 
subjective symptom toat toe patliological process had been increased 

in extent. . , . , 

3. The third group includes toe cases of empyema associated witii 

lung abscess for which radical .operations (lobectomy) are done. 
Under sucli conditions the actual proof of toe spread of intrapleural 
infection during operation has been given to me on one occasion, 
but I do not believe this experience to be unique. 

This vms a man wito a pulmonary abscess fairly well localized 
in toe upper right lobe. A lobectomy was done while toe rest o 
the pleura M^as guarded from infection by appropriate means. A 
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tliorax near to the stump of the upper lobe. The man died some ten 
days later. The postmortem examination showed marked mtection 
of the cavity resulting from the extirpation and an abscess between 
the under surface of the lower lobe and the upper surface of the 
diaphragm which did not communicate with the drainage tract. 
The intervening portions of the thorax were apparently clear, though, 
to be sure, the visceral and parietal pleurse were adherent tiiroughout 
with the exception of that part occupied by the tube (drainage 

Cases of this kind are really primary operative infections of the 
pleural cavity and resemble very much infection of the peritoneum 
during a laparotomy with residual abscess formation. 

The assumption seems justifiable, therefore, tliat in the ordinary 
case of empyema the danger of spreading the infectious process by 
open thoracotomy is relatively small. In truth the present custom 
of operating does not permit of any spread of infection. The extent 
and boundaries of the empyema cavity are accurately delimited prior 
to operation by adequate roentgen-ray examinations, so that the 
most favorable point for drainage can be definitely established 
beforehand. The operation, and this, of course, refers to the early 
cases and to primary operations carried out at the most opportune 
time, becomes tlien merely an incision into an abscess (empyema) 
cavity and the institution of proper drainage; such a procedure 
carries a minimum of danger of spreading the infection. In the 
Very exceptional case in which for one or anotlier reason it is deemed 
advisable at the primary operation to part the adhesions in order to 
liberate the lobes of the lung, the experience detailed seems to show 
tliat little need be feared of the danger of spreading the infectious 
process to hitherto uninvolved surfaces in all but the lung abscess 
cases. 

Perhaps in some of the cases which have come under my observa- 
tion some spread of infection has occurred, but having given no 
perceptible evidence it was unrecognizable in the general clinical 
picture witli the means at our command. Such ah occurrence is 
wholly compatible with the statement made immediately preceding. 
The cliaracter of the infecting organism and the intensity of its 
vuulencc as compared with the resisting powers of the patient would 
have most important bearings on this phase. In several children, 
m whom tlie presence of no adhesions and the involvement of the 
total parietal and visceral surfaces of the pleura indicated tliat the 
process most probably followed the rupture of a small superficial 
tocus ot liquefaction in a pneumonic lobe, (Rosenbach) a tliorough 
consideration of the historj^ and tlie clinical course failed to show that 
any extraordinary symptom had marked the onset of the pleuritis 

* Case from surgical serwee, Mt. Slant Hospital. 
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and its conversion into an empyema. On tlie otlier hand the phe- 
Homena accompanying the rupture of an acute pulmonary abscess 
mto tlie pleural space is marked by an extreme increase in tlie 
clinical symptoms, and especially in the toxemia. The manifesta- 
tions of an operative infection of the pleura, as, for instance, tliat 
ollowing a lobectomy for a clironic lung abscess, are not so promi- 
nent and are probably much mitigated by tlie immediate institution 
01 ample drainage. 

Methods of drainage of the chest, now as formerly, are essentially 
one of two intercostal incision* and rib resection. Intercostal 
incision is the older operation. Many years ago it was the operation 
universally employed; but there was much difficulty with tlie after- 
treatment, especially from the point of view of securing adequate 
drainage, and gradually the method was abandoned and replaced 
by rib resection. In tlie series which I studied and reported in 
1915, 21 of the patients (total number 299) were operated upon by 
intercostal incision. These were the desperately sick cases, and tlie 
operation was done as a matter of expediency ratlier tlian as a 
matter of choice. The important point that was brought out was 
tliat tliere never was any trouble in securing adequate drainage; the 
healing of the wounds was not only not impeded but actually 
hastened. Since tliat time my experiences have only served to 
substantiate tliis viewpoint, and I have done intercostal incision 
practically to the exclusion of otlier metliods. At tlie present time 
there seems to be little doubt tliat from tlie meclianical point of view 
intercostal incision and rib resection are equal for drainage purposes, 
and if intercostal incision is otherwise satisfactory for desperately 
sick patients, I can see no reason why it should not be equally 
efficient for the ordinary cases. I have had no cause to regret this 
attitude, and since tlie outbreak of the first epidemic of influenza 
and since tlie occurrence of the large numbers of pneumonias, widi 
their consequent empyemata, in tlie various army camps, tliis 
opinion seems to be confirmed by tlie increased favor witli which 
intercostal inhision is being regarded tliroughout the country. 

It is difficult to understand why tlie opinion should have become 
prevalent that intercostal incision does not yield a drainage equal to 
that obtained by rib resection. By using one or several appro- 
priately sized tubes and making the incision betv^een the ribs long 
enough a comparatively large opening is very readily obtained both 
in children and in adults. As a matter of fact the actual opening 


* Continuous drainage tlirough .an intercostal opening made "’W-Jin ordinal; 

empyema. 
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leading into the thorax, when rib resection is done, is veiy seldom 
any larger than that obtained with intercostal mcpion; it is only toe 
outer wound, perhaps, which is larger and that is inconsequential. 
When the tube, or tubes, are properjy placed toere are no impedi- 
menta to toe outflow of the thoracic contents; drainage is perfect 
and no retention of pus can be demonstrated. I have frequently 
seen retention aiid fever after thoracotomy for empyema, but just 
as often this was present in cases which had had a rib resection done 
as in those wdth intercostal incisions, and I feel quite sure that many 
other men have had similar experiences. 

Except for some special purpose I have abandoned rib resection, 
and as time goes on the exceptions to the rule and the special reasons 
are growing less. There are two very valid objections to rib 
resection as I see the problem since an equally efficient drainage 
can be accomplished with intercostal incision. 

The usual method of doing rib resection is practically an enuclea- 
tion of a segment of rib from its periosteal covering. When done in 
that way much newly formed bone is thrown out from the osteo- 
genetic layers, and because the latter lies on the inner side and 
circumscribes the drainage tract toe new bone is crowded in between 
the adjoining ribs; commonly it becomes superabundant; large 
plates of bone then form which cause mechanical hindrances to the 
normal respiratory excursions of the chest wall. The sinus itself 
becomes surrounded by a bony wall which, more frequently than is 
apparently recognized, forms an obstacle to the proper closure of 
the sinus. Both of these form prolific sources for the formation of 
chronic empyema sinuses and for repeated operations. Both of 
these undesirable phases can be obviated by excising the rib in toto 
after the suggestion of Lilienthal. 

A solution of continuity of the rib opens up surfaces of bone tissue 
to infecting agencies. In the previous communication (1915) I was 
under the impression that this was immaterial and that the rib was 
able to avoid, or quicldy overcome, any infectious process to which 
the environment might lay it open. I have since been disillusioned. 
Fairly frequently the rib becomes infected, an osteomyelitis affects 
the rib for a variable distance from the cut surface and healing is 
prolonged until the dead bone is cast off or until a similar result is 
obtained by operation. The process may also involve any part of 
the new bone formation which ip thrown out around the drainage 
tract. When the segment removed is in the immediate neighbor- 
hood of the costal cartilages the probabilities are strong toat the 
cartilage, too, will become infected; this w’ould be a rather serious 
complication. In a communication relating to the infections of 
tfic cartilages, hloschcowitz/ pointed out that an infected cartilage 
never heals spontaneously, and only heals after operation when 
e\er.i bit of it is removed down to healthy portions of the bone to 
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^'hieh the cartilage is attached. In the connecting segments of the 

artilages this would entail an extensive secondary operation before 
closure of the sinus results. 

^ All of these troubles can be very nearly avoided by making the 
mtercostal incision. Occasionally when a tube too large for the 
intercostal space is emploj^ed^ pressure necrosis of the soft parts 
overlying the rib results in a superficial baring of the bone; the latter 
does not compare, however, with the osteomyelitic process set up in 
a resected rib. 

A very important advantage of intercostal incision is tliat the 
operation can be very easily done in bed. With a very sick and 
toxic patient, or in one with a badly compromised circulation, the 
transportation of the patient to and from the operating room is a 
very serious item. I am quite sure that several of the fatalities 
Avhieh I have seen have been due to this cause. The simplicity of 
intercostal incision, as compared with rib resection, is extreme. 

I believe that it is important not to make the drainage opening 
in the chest wall of larger caliber than the diameter of the main 
bronchus entering the lung. Expansion of the lung is a very neces- 
sary factor in the contraction of the empyema cavity, and it is only 
accomplished by the current of air entering and distending the 
interior of the lung. Ordinarily this has no opposing force. Witli 
a fistula in the thoracic wall a current of air is sucked into the 
empyema cavity with each inspiration, and if its volume is larger 
than that entering the normal channel, no distention of the lung 
substance occurs. 

The simplest form of drainage apparatus — an ordinary rubber 
tube — is the best. It is usually taught that it is sufficient for the 
tube to project just within the inner surface of the thoracic wall in 
order to obtain complete drainage. Theoretically this should be so; 
practically it is very frequently not so, especially with the larger 
cavities, and drainage is not efficient. It is found to be better 
practice to allow the tube to project into the thorax for a little way 
and to shorten it progressively as the empyema cavity shows signs 
of contracting. Various forms of drainage apparatus, with and 
witliout valve formations, and manufactured of various materials, 
have been proposed and employed, and each is said to have some 
special advantage; but none of these can compete in flexibility of 
application with the ordinary rubber tube. 

In the last twm or three years the addition of a suction apparatus 
in the after-treatment for the purpose of aiding the constant evacua- 
tion of the chest has become very popular. The method is a very 
valuable adjunct to the treatment of empyema. It is most com- 
fortable for tlie patient; it eliminates many dressings; it reduces t he 
bulk of the dressings to be carried; it permits the collection o le 
wound discharges in some kind of receptacle and prevents the 
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maceration of the skin; the pressure in the empyema cavitjMS more 
easily kept at a lower level than that in the bronchi and in the 
interior of the lung and because of this the expiratoiy eftort can 
more easily help in the contraction and obliteration of the empyema 
cavity. A disadvantage of the method is that with all the various 
means of applying suction the patient must necessarily be connned 
to bed as long as the suction is maintained. A doubtful amount ot 
suction can be' maintained by means of a Politzer bag, as in the 
method described by Bryant. I believe, however, that the method 
is not very efficient, and after the first few minutes of its application 
the bag probably exercises none of the function for which it was 
intended; it is necessary to have the sucking device constantly 
active to overcome the leakage which occurs around the drainage 
apparatus. 

The antiseptic treatment of empyema wounds has grown very 
much in favor. The principles and technic, as developed by Carrel 
and Dakin, are employed for this purpose. It is hoped to secure a 
complete sterilization of the empyema cavity with the object of 
secondarily closing the outer wound; the length of time necessary 
for complete cicatrization of the wound is thus very materially 
shortened. In actual practice this ideal result is not always accom- 
plished because of the following reasons: in empyema complicated 
by broncho-pulmonary-cutaneous fistula the method is not applic- 
able; it is very frequently impossible to secure complete sterilization, 
owing to the difficulties of the technic to be employed; when, 
apparently, sterilization is secured, closure of the outer wound by 
suture is not always successful, or a secondary collection of pus 
having acciunulated within the thorax the wound reopens shortly 
and the entire curriculum must be gone through again. 

The difficulties in securing complete sterilization are the real 
obstacles to the successful emplojmient of an otherwise very valuable 
method. Tliere are a number of reasons why it is frequently impos- 
sible to sterilize the cavity : (1) Very often there are sacculations to 
the cavity connecting with one another by comparatively small and 
not easily accessible channels; or there are several independent collec- 
tions of pus situated at different locations within the thorax; if the 
antiseptic solution does not reacli every part of the interior of the 
cavity the method is, of course, futile. (2) Small foci of infection 
can be located m one or many parts of the wall of the empyema 
canty, and when liquefaction occurs the pus ruptures into the 
empyema cavity and reinfects the latter. These foci may be in the 
superhcial parts of the pulmonary parenchjuna and result from the 
original pneumonic condition, or they are in the parietes. The 
most important of the latter reside in the ends of the resected ribs; 

im-n disadvantage of rib resection; the parts 

unohed m the osteomyelitic process foim a nidus from which the 



404 


^^^LENSKY: THE PRESENT STATUS OF EMPYEMA 


constant reinfection of the empyema cavity takes place. (3) At 
any portion of the wall of the cavity the progressive contraction of 
the latter often lends itself easily, from the foi-mation of superfluous 
adhesions, to the production of small retention abscesses; sooner or 
later tJiese rupture and reinfect the original cavitv. All of these 
may he dormant for relatively long periods of time aiid I believe that 
at least some of the “secondary empyemas” ivhich make their 
appearance after the thoracotomy has apparently healed solidly are 
due to such causes. 


In the instillation of Dakin’s solution into the empyema cavity 
there are wide differences in practice among all of the men especially 
as to the amount of fluid to be employed. Some use a comparatively 
small amount 10 to 15 c.c. — others use relatively larger amounts; 
many use an arbitrarily chosen quantity— usually about 100 c.c.— 
or the quantity is determined by the length of time the fluid is 
allowed to run into the chest. Such practice is characterized by a 
certain timidity and lacks the precision whicli is a highly desirable 
factor. Inasmucli as it is very essential to secure an actual contact 
between antiseptic solution and the entire surface extent of the 
cavity to be sterilized in order to secure the actual sterilization, it is 
necessary in some way to employ the method with this object in 
view. Many employ a number of Carrel instillation tubes, which, 
being stiffened with wire, are made to reach all surfaces of the 
cavity; the fluid flowing inward is thus made to reach all surfaces; 
the amount of solution is, however, comparatively small; the contact 
of fluid and wall is only present for a few seconds, and thereafter the 
fluid settles in the bottom of the cavity and a relatively large part 


of the interior is not in contact with the solution. 

I make use of a large tube for drainage, which is coupled with the 
suction apparatus. The tube leading from the chest to tlie collect- 
ing bottle is made to connect by a T-tube vdth the reservoir con- 
taining the Dakin solution. The total capacity of the empyema 
cavity is measured vdth water and noted. The amount of Dakin s 
solution which is instilled at two-hourly intervals is equal to a few 
cubic centimeters less than the measured capacity. At the 
priate time the suction is blocked off with a clamp and the Dakin 
solution is allowed to run in to the amount indicated. Imosmucli as 
the effect of the free chlorin liberated from the solution is only 
operative for a very few minutes, there is no necessity for allowing 
the solution to remain in the chest for any length of time and at the 
end of fifteen minutes the suction is reestablished and the entire 
contents are evacuated from the thorax. The suction is allowed to 
continue until the next instillation. If desirable the procedure can 
be reneated at hourly, instead of twm-hourly, intervals. _ 

It Lms to me that this method is most satisfactory for assflnng 
an intimate contact of antiseptic solution and surface to be sterili/e . 
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The large amount of fluid, employed as I have indicated, flows easily 
into the main cavity; it flows just as easily through any narrow 
communication into any subsidiary locuh or around any obstructing 
adhesions; it makes contact efficiently with smooth or distorted or 
irregular cavity walls and with that of any subsidiary cavities; it 
remains in contact for the full time for which the fluid is of any use. 

The use of any method of irrigation is a new departure from the 
custom maintained up to the time of publication of the studies of 
Carrel and Dakin. One has always been taught that irrigation ot 
any kind is dcingerous wlicn employed within the chest and from 
time to time serious consequences have been reported. ^ The knowl- 
edge has, perhaps, been a deterrent to the use of Dakin s solution in 
some quarters and has encom’aged the use of small quantities 
cautiously instilled in others. It is known that similar accidents 
follow the use of other intrathoracic procedures, especially puncture 
and aspiration of the chest. There have been no untoward effects 
or results in my experience with Dakin’s solution. I realize, how- 
ever, that a certain amount of danger exists, but I believe that the 
method ought to be persisted in because of its intrinsic value, 
especially since the actual danger of the irrigations is after all 
relatively and numerically very small. 

The presence of a bronchopulmonary fistula of any magnitude 
makes the method impossible of application, owing to the " gassing” 
of the patient by the liberated chlorin gas. I remember several 
patients who showed a moderate amount of distress from this irrita- 
tion, and if I had followed the usual practice I should have immedi- 
ately abandoned the irrigations as part of the after-treatment. 
On subsequently repeating the irrigation I was surprised to note the 
absence of any irritative signs and thereafter the solution was 
tolerated very well. I remember in a number of other patients that 
signs of chlorin irritation were apparent at late periods of the post- 
operative course which were present on only one, or at most several, 
occasions in each patient, but which were not sufficient to deter us 
from continuing the use of Dakin’s solution. The probabilities 
are that minute fistulas were present which in some way were 
quickly closed, or which, because of their tortuosity or other mechani- 
cal obstruction, did not always permit any of the solution to enter 
the parenchjTna of the lung. Perhaps the irritation of the chlorin 
was Itself effective m closing the fistulie because of tire inflammatory 
swellmg ot the tissues making the sinus tract. At any rate if the 
initial trial of solution is followed by embarrassment the effect ought 

® carefully carried out instillation 
before the irrigations are definitely abandoned. 

iherc IS a great deal of difficulty in making an accurate deter- 

TllrSe'' s^earmethod is not at 

errorwhile looking 



406 


wilensky: the present status of empyema 


through the smear, but because it is common knowledge tliat many 
colonies of bacteria ynll grow on media ^Yhen no organisms are 
visible in the smear.^ Cultures are always necessary, the sterilitv. 
ot the outer wound is quite easily demonstrated; within the cavity 
It is not possible to reach all parts for specimens; and while seemingly 
all tliat are obtained are sterile, other foci may be present which 
harbor many organisms. It is quite true that an absolute sterility 
is not necessary for the secondary closure of the wound. 

As- soon as the sterility of the. cavity is established witli a reason- 
able degree of certainty the practice is to discontinue all forms of 
irrigation or other treatment. The immediate suture of the outer 
wound is perhaps not advisable, oydng to the frequency with which 
the wound reopens to permit the discharge of retained pus. It is 
much better practice instead to simply cover the wound with a drj'^ 
dressing and to permit the wound to heal by granulation. The 
outer wound closes very rapidly; a larger or smaller camty— a 
pneumothorax — remains which, when truly sterile, does no harm; 
after a time the pneumothorax becomes absorbed and the cavity 
becomes obliterated. The pneumothorax shows no clinical evidences 
either subjectively or objectively. Permanent healing of the cavity 
must necessarily occur by complete obliteration. This probably 
occurs as a creeping adhesion of the adjoining parietal and visceral 
edge of the lining granulation membrane. 

In order to obtain good results constant and persevering attention 
is needed in the postoperative period. The work of the Empyema 
Commission has shown the importance of maintaining the nourish- 
ment of empyema patients at as high a level as possible; special 
attention is necessary to the nitrogenous elements of the diet. This 
corresponds with our previous knowledge in regard to the feeding of 
patients afflicted with suppurating foci. The importance of not 
neglecting the primary condition to which the empyema is secondary 
cannot be overemphasized and the rule holds good both witli the 
epidemic and with the ordinary cases. During tlie postoperative 
course the primary illness — especially the pneumonia may con- 
tinue, or, after it has apparently subsided, it may recrudesce. Other 
complications are numerous and in children these frequently take 
the form of intercurrent disease having no or little relation to the 
thoracic condition. The importance of all of this is readily appre- 
ciated when it is known that under ordinary circumstances approxi- 
mately 20 per cent, of empv^ema patients die as a result ot the 
primary illness, or of a recurrence of it, or of some other complication 
or intercurrent disease; under extraordinary conditions (ePjdemicsj 
the percentage is considerably higher. The table of comp ica i 
given in my 1915 communication is reproduced for the sake 

emphasis. 
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table of complications. 


Cases. 


Pneumouia. 

Pneumonia and pleural effusion 

Bronchial fistula 

Empyema on other side 

Pulmonary edema 

Bronchiectasis 

Cellulitis of chest -wall 

Necrosis of resected rib ' ’ ‘ ‘ 

Subcutaneous abscess at a distance from the empyema 

•wound 

Brain abscess 

Bacteremia 

Tuberculosis of the resected rib 

Middle ear suppuration 

Thrombosis of lateral sinus 

Meningism . . _ 

Cerebrospinal meningitis 

Tuberculous meningitis 

Acute endocarditis 

Myocarditis _ 

Acute insufficiency in chronic vahmlar disease of the heart 

Nephritis • • • 

Nephritis, pulmonary edema 

Pyelitis 

Catheter infection in a tabetic 

Pharyngeal diphtheria 

Measles 

Pertussis . 

Scarlet fever 

Enterocolitis 

Follicular tonsillitis 

Rickets ’ 

Marasmus 

Subacromial bursitis 

Pott’s disease of the spine 

Amyloid disease of the viscera 

Norms of vocal chord; asplijocia 

Acute mastoiditis 


23 

2 

4 

2 

4 

1 

2 

4 

9 

2 

5 
1 

14 

1 

2 

1 

1 

1 

1 

1 

4 

1 

1 

1 

1 

2 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

1 


Deaths. 

19 

2 

2 

4 


2 

5 

2 

1 

1 

1 

1 

1 

2 

1 

1 


2 

1 

2 



The important complications listed by Stone,'' Bliss,'' and Phillips ® 
(Fort Rilej’^ cases) include the following: 


Pericarditis pgr cent. 

Largo pleural effusion 4,8 “ 

Substernal pus pockets 3.3 “ 

Pulmonarj' abscess 3.O “ 

Peritonitis ' 2*7 '* 

Endocarditis . . , ' 1.2 “ 

Miliary tuberculosis 1 ' 0.8 “ 

Meningitis ' ! ! ! ois “ 

Pulmonarj' embolism ' ' ' 0 2 “ 


The important complications listed by Vaughan and Schnabel'^ 
tUiiup betaer casp) include pericarditis, urticaria, peritonitis and 
arUintis. Multiple complications were common. The complica- 

SchnabeUo'^ Stone, Bliss and Phillips^ and by Vangban and 
Schnabel reflect more especially conditions associated with epidemic 
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In the postoperative period fever of one kind or another is a verv 

Ze ''’’‘•““‘'J’ ‘‘ 'ix® to O".'- 0"Zr 

more, of the complicating conditions just enumerated and tlie 
exp anation of the fever is simple; occasionally the demonstration 
of the cause is difficult. Very commonly fever is due to the retention 
ot pus within the wound; very commonly tlie amount of retained 
pus does not correspond, apparently,- witli the degree of fei^er but 
improvement in the drainage immediately results in the fall of the 
temperature. The retention of pus is sometimes located within the 
pulrnonary parenchjma either in a definite focus of lung suppuration 
or within the confines of a bronchopulmonarj’^ fistula, from either 
one of which the escape of the purulent discharge is temporarily 
impeded. 

A moderate grade of fever running along for some time is quite 
commonly caused by an osteomyelitis of the rib. 

Under the newer methods of treatment there has been a pro- 
nounced improvement in the results obtained witli operations for 
empyema. Less frequently than heretofore the sinus in the chest 
fails to close within a reasonable length of time. Difficulties arise 
with the interpretation of the latter term, for a length of time which 
is "unreasonable” to one man is regarded with more or less indif- 
ference by another. Lilienthafi^ waits only a very short time after 
doing the primary intercostal incision— minor thoracotomy— before 
lie proceeds to do his larger operation of major thoracotomy; he 
believes the secondary procedure necessary in a great many of the 
cases. Recently, Aschner, who is associated mth Lilienthal, 
expressed the opinion* that the secondary major thoracotomy is not 
necessary as often as was first believed. My own experience has led 
me to the opinion that minor thoracotomy is all that is necessary in 
the very great majority of the patients when none of the impeding 
factors spoken of below are present. In any case I am accustomed 
to wmit a very long time before doing any secondary operation as 
long as I am sure that drainage is perfect and that there are no 
mechanical factors interfering with the cicatrization of the wound. 

I was very much infiuenced toward this opinion by the course of the 
healing of the wound in the following case: 

A middle-aged man was operated upon by rib resection for a post- 
pneumonic empyema; the sinus persisted for fifteen months, at the 
end of which time I saw the man for the first time. A small opening 
was present in the chest which discharged some foul pus ; the roentgen 
rav showed a homogeneous shadow covering the wJmJe ot tnc 
involved side. A radical operation having been determined upon 
the chest was opened widely trough an f 
incision was prolonged upward, posteriorly, 
with division of the ribs (Torek). An enormous caMtj vas dis- 


In .a personal corntnunicalion this opinion rvas confirmed by Lilienthal. 
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closed reaching from the very top to the very bottom of the thorax 
and fully as wide as the depth of the chest. Owing to the presence 
of a large amount of very foul pus the intention to proceed with an 
extensive thoracoplasty (Schede) was temporarily abandoned until 
the suppuration could be controlled. The wound was left wide open 
and was dressed after tiie Carrel-Dakm technic. A.t ^he end ot 
six months the outer wound had contracted and closed down to a 
very narrow slit. I had hoped from the way the wound had been 
healing that any further operation would be unnecessary; but at 
tliat time six months seemed “unreasonably ’’Jong and I determined 
to proceed with my original intention. On reopening the wound I 
was astounded to see that the original huge cavity had contracted, 
down to a narrow gutter barely a finger’s breath in width. I am 
quite sure that if I had waited, but a little while longer, the entire 
wound would have closed spontaneously.* 

There are a number of factors which interfere with the closure of 
the thoracic sinus after operations for empyema. Practically all 
of these functionate by constantly reinfecting the cavity which is 
to cicatrize, and many of them are thosmwhich interfere with the 
proper sterilization of the wound with Dakin's solution. Over some 
of these we liave almost perfect control, as, for example, a badly 
carried out drainage or an osteomyelitis of the resected rib. Over 
others we have only partial control; such would be those empyemata 
which are not simple cavities but in which the main cavity is com- 
plicated by subsidiary loculi; the drainage of the latter is at best 
imperfect. 

The more I see of empyemata tlie more I am convinced that the 
greatest obstacle to healing is the presence of a bronchopulmonary 
fistula: over this impediment we have no control at all. The fistula 
may be so small as to readily escape demonstration. I feel convinced 
that bronchopulmonary fistula is a very frequent complication of 
empyema even in cases in which no disturbance in the healing is 
apparent and^ in which, of course, no inkling of its presence can be 
furnished. This should not appear extraordinary in rdew of the 
opinion that many, if not all, of the empyemata complicating pneu- 
monia result from the superficial abscesses (Rosenbach)^^ which 
rupture into the_ pleural cavity. The importance of broncho- 
pulmonary fistula in causing chronic sinuses seems to be corroborated 
by the further observation that almost all of the chronic sinuses 
follow the postpneumonic type of empyema. My experiences seem 
mcreasmgly to show that as a cause for chronic empyema sinuses, 
bronchopulmonary fistula holds first place. 

In previous years much has been said about rigid cavities as 
efficient causes for the failure of closure of the tho racic sinuses. I do 
e leie, houever, that the rigidity of the empyema walls — and 


* Private records. 
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here, of course, I speak especially of the visceral laVer-is a primary 
phenomenon. I ha^^e the impression that it is distinctly a secondary 
process, owing its presence to any one of the causes mentioned in 
tins communication, which functionate as impedimenta to the 
liealmg by constantly reinfecting the cavity. The constant reinfec- 
tion IS conducive to an overproduction of scar tissue in the granula- 
tion membrane lining the cavity, and the superabundance, by its 
very massivenep, lends the unyielding qualities to the visceral 
surface. A vicious circle is tlius formed, so that frequently a 
pneumolysis of some sort is necessary to permit, or to aid in permit- 
ting more rapidly, the expansion of the lung. But in very many 
cases the efficient removal, operative or otherwise, of the essential 
primary cause is followed by a progressive yielding of the mem- 
brane and an obliteration of the cavity. It is significant that with 
increased knowledge much less has 116611 said in the last few years of 
rigid cavities as causes for chronic empyema sinuses. 

Recurrences of empyema are fairly common. I should rather 
term this an incomplete healing of the original empyema. The 
essential cause for this accident is again an incomplete sterilization, 
or a reinfection, of the cavity; and the causes for the latter include: 
( 1 ) Incomplete obliteration of the original cavity; ( 2 ) a bronchial 
fistula; ( 3 ) rib sequestra; ( 4 ) islands of dormant bacteria in the walls 
of the empyema cavity; and ( 5 ) the retention of foreign bodies. 
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SUBSTERNAL GOITER, WITH PRESSURE SYMPTOMS,^ 
Ba' B. K. Rachford, M.D., 

CINCINNATI, OHIO. 


mmary. Female, aged sixty-four years, ft-™ 

sjaiiptoms of hyperthjToidism. Enlargement of the t . 
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gland above the sternum very marked. The tumor also extended 
below the sternum and by pressure on the right phrenic nerve pro- 
duced paralysis of the right side of the diaphra^ and by pressure 
on the recurrent laryngeal nerve produced partial paralysis of the 
right vocal cord; it also displaced the heart tOAvard the right side, 
producing a loud systolic murmur, Avith its intensity at the apex 
and a marked myocardial insufficiency. 

Treatment. Roentgen ray, rest and medication. _ 

Eesult. A fairly satisfactory recoverj^ the paralysis of the right 
diaphragm and right vocal cord remaining. 

April 10, 1917. Personal History. Thirty-three years ago 
the thyroid gland began to enlarge and it has been enlarged ever 
since, but the patient has never had any symptoms referable to this 
condition. In 1916 I found pus in her urine, Avhich readily yielded 
to treatment with urotropin and benzoate of soda. In the winter 
of 1917 pus AA^as again found in her urine and disappeared under the 
same treatment. 

December 1. ■ The patient’s present illness began during the 
summer of 1917, Avhile at her summer home at the seashore. During 
August of this year she suffered from mental depression and short- 
ness of breath. Early in September she consulted a physician, who 
found that she had a Avell-marked cardiac murmur and that her 
urine contained pus. 

About the middle of October she was taken to Neiv York and 
placed under the care of a physician, Avhere she remained until her 
return to Cincinnati on November 29, 1917. Her physician in 
New York reported that she had dyspnea on exertion, a well-marked 
systolic heart murmur, a blood-pressure of 148-74, a sterile blood 
culture and a negative Wasserraann. On October 22 a blood 
examination shoAved hemoglobin 85 per cent, red blood cells 5,400,- 
000, white blood cells 5000, poljmiorphonuclears 41, Ijnnphocytes 
54, eosinophiles 5. The urine examined on October 22 and Novem- 
ber 12 contained no pus, and except for a very faint trace of albumin 
AA^as negatNe. The patient was kept off her feet and in bed the 
greater part of the time she was in Ncav York, and during this time 
she improved A^ery materially. The cardiac dulness decreased. 

On sending the patient to Cincinnati her physician Avrote: “I 
feel that Mrs. Blank has for a basis of her cardiac changes a mild 
hjT)erthA,noidism. She has had from time to time, in addition to 
the goiter the folloAving clinical eAudence to substantiate this view; 
U) Instability of pulse and a marked tendency to develop tachy- 
cardia; (2) flushing; (3) tremors.” 

November 30 I saw the patient at her home, twenty-four hours 
after her arrival from New York. She had been in bed during that 
time; she had sjnnptoms of mild hyperthjuoidism, a loud systolic 
murmur was heard most distinctly near the apex of the heart which 
AAas transmitted into the axillary region, and was also heard verv 



412 raciiford: substernal goiter with pressure si-jiptoms 

distinctly in the direction of tlie sternum, .extending quite far up 
along the sternal line over the arch of the aorta. No diastolic 
murmur was heard. There was a dull area beneath the manubrium 
continuous with the cardiac dulness; the latter was increased down- 
ward and outward. 

The left lung appeared normal but the lower border of the right 
lung upon percussion and auscultation did not appear to extend 
below the 7th or 8th rib posteriorly and the 4th rib anteriorly. 
\ ocal resonance and fremitus were diminished or absent over the 
lower portion of the right chest. The vesicular sounds over the 
whole right lung were less distinct than over the left. 

December 6,. Dr. Samuel Iglauer, in consultation, found the left 
vocal cord paralyzed, and the inference was that this paralysis was 
produced by pressure from some substernal grmvth or from an 
aneurysm of the aorta. 

A roentgen-ray examination made at this time wms as follows: 
The stereoscopic roentgen-ray plates of the chest showed an opaque 
shadow beginning just above the arch of the aorta, extending up 
into the neck, where it became lost in the shadows of the deeper 
structures. This shadow extended about two inches to both sides 
of the sternal line. The arch of the aorta on its curve on the left 
side showmd a number of dense shadows simulating calcareous 
■deposits. The lower right side of the chest was opaque. The 
opacity extended posteriorly from below upward as high as the Stli 
rib and anteriorly as high as the 4th rib. The line of this shadow 
was straight and was evidentlj’^ the lowmr border of the diaphragm. 
The fluoroscopic examination showed the same shadow in the same 
position, with no apparent movement of the diaphragm on the right 
side. The heart shadow appeared nonnal in size and pushed slightly 
to the left. 

The roentgen-ray films of the teeth showed no root abscesses. 

A blood examination showed hemoglobin 85 per cent., red blood 
cells 5,000,000, white blood cells 5200, Ijmiphocytes 37 per cent., 
large mononuclear leukocytes 7.66 per cent., polymorphonuclear 
neutrophiles 52.66 per cent., eosinophiles 1.3 per cent., mast cells 
1 per cent., myelocytes 0.0, Tuerck’s irritation forms 0.3 per cent. 

At this time, in addition to the diagnosis of enlarged thyroid witJi 
hyperthyroidism, it was our belief that that portion of the enlarged 
thyroid gland extending beneath the sternum pressed upon tie 
recurrent laryngeal nerve, producing paralysis of the vocal cor 
and also pressed upon the right phrenic nerve, producing para js s 

°^This patient^was seen in consultation by Dr. Roger Morris and 
Dr Max Dreyfoos on December 1 1 , and on January -6, 1918. 

also seen on January 2S, 1918, by Dr. James B. Hernck, of 

“t ^physical findings and diagnosis as above recorded were con- 
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firmed bv tbe consultants, and it was decided to seek surgical advice 

with reference to the advisability of a surgical operation. . 

It was the opinion of myself and all the medical men who had 
studied this case that it was not advisable to attempt the removal 
of the substernal thyroid, which was producing the pressure symp- 
During the last week of February, 1918, the patient was taken to . 
Chicago for medical and surgical advice. She returned to Cin- 
cinnati in about ten days, with medical and surgical opinions that 
it was not advisable to attempt an operation, and also with the 
advice that the medical treatment which she had had before going 
to Chicago should be continued. 

At this time the prognosis ivas considered very bad by all the 
physicians and surgeons who had seen her. On her return to 
Cincinnati the treatment which she had received from the time she 
came under my observation was continued, and the remarkable 
improvement in her physical condition which has resulted I think 
justifies the clinical report here given. 

Treatment. On December 1, 1917, when the patient first caiiae 
under my observation, she was given 15 drops of tincture of digitalis 
three times a day. From that date to the present, covering a period 
of two years and four months, she has continued to take digitalis, 
omitting it for only short periods of time. At the present time she 
is taking 5 drops of the tincture twice a day, six days in the week. 
The dose has been gradually diminished and has been omitted 
occasionally for short periods. During nearly all of this time she 
has taken a capsule containing 2^ grains of the neutral bromide of 
quinin, 1 grain of extract of ergot and ^ grain of extract of bella- 
donna.- This capsule was given three times a day for a long period 
of time, and tliroughout the two years and four months it has been 
taken almost continuously. During the past year she has taken 
two of these capsules per day. At rare intervals this treatment has 
been interrupted for a period of a few weeks. 

In addition to the above treatment the patient took deep roentgen- 
ray treatments over the thjToid gland, given from two areas in the 
front and two in the back, never giving more than two areas at one 
tim^ These treatments, fifteen in all, were given by Dr. William 
hi. Doughty on the following dates: 

4 and 15-, March 5, 15 and 29; April 12 and 26; 
May ; June 8; November 8; December 2. 

1919— January 7; April 15; May 20; June 9. 

These treatments were all filtered through 4 mm. of aluminum. 

P lien the patient came under my observation, December 1 1917 
she vjs practically confined to her room, spending most of the time 
m bed or upon a couch. Even the slight exertiolof walSng aW 

.1 cS.Sl' «' P„,ol.h,i„or, 
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the room produced shortness of breath and increased rapidity of 
heart action. During this time she was occasionally carried up and 
down stairs, and some months later was strong enough to take 
automobile drives. After four or five months of treatment her heart 
had sufficiently recovered for her to walk up and dovm stairs once a 
day. She has steadily improved in strength, so that at the present 
time she leads practically a normal life and presents the appearance 
of being in perfect health. 

^ The physical signs so far as the lungs are concerned persist. The 
right diaphragm is in the same position as above described. An 
examination of the heart still shows a systolic murmur, whicli is 
loudest at the apex. This murmur, however, is now soft and very 
much diminished in intensity, and in the range of its transmission. 
It is my belief that at the present time the shortness of breath, still 
experienced after taking long walks, is due rather to the diminished 
lung capacity of the right lung than to any cardiac weakness. 

The patient has not had a roentgen-ray treatment for nearlj’’ a 
year, and for more than a year there has not been any evidence of 
hyperth jToidism . 


REPORT OF A CASE SHOWING THE RELATION BETWEEN 
OCCUPATION AND A CERTAIN CASE OF 
BRONCHIAL ASTHMA. 

By Jacob Rosenbloom, M.D,, Ph.D., 

NEW TORK CITY. 


It wiU be recalled that our present conception of bronchial asthma 
differs greatly from that previously held. We now know that by 
means of the cutaneous or skin test cases of bronchial asthma that 
are sensitive^ to proteins may be separated from the non-sensitive 
type. The first class, or true bronchial asthma, is separate and 
distinct from the second, non-sensitive type, the so-called asthmatic 
bronchitis. 

The following classification of Walker" presents this in an interest- 
ing way; 


1 For studies showing possible relationship of bronchial asthma to anaphylaxis and 

to the amins see: Friedberger and Moresohi: Berl. klin. Wehnschr., 1912, xJu, 7 . 
Oehme: Arch. Pharm., 1913, 76. Baehr and Pick: ^Arch. f. expcr. Path. u. 

Pharm . 1913, Ixsiv, 41, 65. Meltzer: Jour. Am. Med. Assn., 1010, Iv, -jr. 

Assn Am Phys., 1910, xxv, 66. Bustis: Am. Jour. Med. Sc., 1912, cxlw, S02 
New'oSans Med. and Surg. Jour., 1914, Ixxd, 730; 1909, Ixi 98. and 

Gutman- Ztschr. f. klin. Med., 1913, bcx-iii, 411. Dale and Laidlaw: Jour. Pi»s‘o)-. 
1010 xli 318- 1911 xliii, 182. Pfeiffer: Ztschr. f, Immunitatsforsch. u. expcr. 

Themm'rnLxr 133 Biedl and K«ms; Ztschr. f. Immunitatforsoh «. cx^r. 

Therap.' 1912, xv, 447. Schittenhelm and Weichard; MOnchen. med. Wc in 
1912 Ux 67. Aronson: Berk klin. Wchnschr., 1912> 042. 

2 Bronchial Asthma, The Oxford Medicine. 1919, n, 128. 
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Bronchial asthma 
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Not sensitive to proteins 
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throughout 
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the year 

due to 

pollens. 
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bacteria. 
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1 

! 

Seasonal 
asthma 
due to 
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The following are the essential points, in the history of the case 
of true or sensitive bronchial asthma, that I wish to report. 

Mr. Z., aged forty-four years, a baker for twenty-six years, has 
suffered continually from chronic bronchial asthma for a period of 
fourteen years. About every second or fourth week he develops 
an acute attack. The physical examination shows some emphysema, 
otherwise it is negative. Laboratory examination of the urine, 
blood and feces reveal nothing of importance. 

The patient was tested with the following proteins: 


Almond 

Asparagus 

Banana 

Barley 

Bean 

Beef 

Beet 

Blackberry 

Blucfish 

Brazil nut 

Buckwheat 

Cabbage 

Cantaloupe 

Carrot 

Casein 

Cauliflower 

Celery 

Cheese 

Chestnut 

Chicken 

Clam 

Cocoa 

Codfish 

Coffee 

Corn 

Crab 

Cucumber 

Duck 

Egg-plant 

Egg-white 


Egg, whole 
Egg yolk 
Fig 

Ginger 

Goat meat 

Gooso 

Grapefruit 

Guinea-hen 

Haddock 

Herring 

Lactalbumin 

Lamb 

Lentil 

Lettuce 

Lima bean 

Lobster 

Mackerel 

Milk (breast) 

Milk (cow) 

Milk (goat) 

Mustard 

Oat 

Onion 

Orange 

Oyster 

Parsnip 

Pea 

Peach 

Peanut 

Pear 

Pecan 


Perch 

Pike 

Pineapple 

Plum 

Pork 

Potato 

Radish 

Raspberry 

Rhubarb 

Rice 

Rye 

Salmon 

Sole 

Spinach 

Squab 

Squash 

Strawberry 

Sweet potato 

Tea 

Tomato 

Turnip 

Turkey 

Veal 

Walnut (Englisli) 
Wheat (whole) 
Wheat gliadin 
BTieat globulin 
IVheat glutenin 
Wheat proteose 
Wheat leucosiu 


Beef scrum 
Horse serum 
Tobacco 
Cat hair 

Staphylococcus pyogenes 
Staphylococcus ps'Ogcnes 
Staphylococcus pyogenes 
Micrococcus tetragenus 
Micrococcus catarrhalis 


Chicken feathers 
Dog liair 
Goose feathers 
Horse dander 


Mouse hair 
Rabbit hair 
Sheep wool 


aureus 

albus 

citreus 


Streptococcus pyogenes 3-valent 
btroptococcus pyogenes viridans 
btreptococcus pyogenes hemolyticus 
btreptococcus alpha hemolyticus 
Pneumococcus 4-valent 
Diphtheroid 
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On^ carrying out the cutaneous tests it was found that tiie only 
g-oteins he was sensitive to ivere rye and tolieat and wheat glohdin 
Wheat leukosm, wheat proteose, wheat glutenin and wheat gliadin 
were all negative. The interesting fact is shown that this person is 
sensitive only to proteins of the rye and to wheat globulin, the other 
proteins of wheat not causing any reaction. We therefore have a 
case of a baker sensitive to the proteins of rye and wheat, proteins 
with which one may say he spends a great deal of time. 

Cases showing the relation between occupation and bronchial 
asthma are not common. The following quotation from Walker^ 
is of interest in this connection; 

Occupation may have a direct bearing on the cause of bronchial 
asthma, and occupation frequently explains the development of 
sensitization after the_ age of forty. This occurrence, however, is 
not usual. Of 11 patients who became sensitive to proteins after 
the age of forty, 4 were bakers and sensitive to wheat protein, 1 
was a hostler and sensitive to horse dandruff protein and 1 was a 
, sifter of green coffee beans and was sensitive to green coffee protein, 
therefore in over half of these cases occupation was responsible for 
the cause of the asthma. Three unusual instances where occupation 
bore a direct relationship to the cause of the asthma are sufficiently 
interesting to mention. A man whose work consisted of sifting 
green coffee beans became sensitized to the proteins in the green 
husks and had asthma from the protein. Another man whose work 
was that of a jewel polisher became sensitive to the proteins in the 
dust from boxwood with which he polished the jewels, and a second 
man, working in the same room, became sensitive to the dust from 
the orangewood with which he polished jewels. The man sensitized 
to the boxwood was not sensitive to the orangewood, and vice versa.” 

As regards the treatment of these cases one can proceed in anyone 
of three ways: (1) The offending protein must be eliminated, that 
is, it must not be taken in the diet and the occupation must be 
changed so that the offending protein will not be inhaled. (2) If the 
protein is only offending on account of the ingestion of the same it 
can still be taken in the diet, but it must be only used after it has 
been subjected to a high heat. For example, it is knowm that 
patients who are sensitive to potato protein are usually able to eat 
baked potato, although boiled potato causes symptoms. Raw 
milk may cause symptoms in patients sensitive to milk protein, 
but boiled milk will not. Shredded-wheat biscuits and thin slices 
of bread w^ell toasted on both sides may be eaten by patients sensitive 
to wheat protein, while the unheated wdieat preparation would cause 
symptoms of ingestion. The explanation for these facts must be 
that the high temperature that the foods are subjected to destroys 
the anaphylactic properties of the protein contained in the same. 


3 Bronchiai Asthma, The Ox/ord Medicine, 1919, ii, 128. 
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(3) Consists in treating or desensitizing the patient with those 
proteiL that he has been found to be sensitive to by the dan or 
Ltaneous test. One can 

offending protein, but the procedure is difficult and not as satis 
factory as the method of feeding the proteins. In this method 
gradually increasing doses of the offending proteins are fed until 
large amounts are taken without the 

this method of desensitization, Schofield,^ Rich, Schloss, Talbot, 
and Grover® have had successful results m children. Walker® 
states that he has tried this method of treatment with adults, but 
none have been conscientious enough to take the protein per schedule 
for any length of time. 


EXPERIMENTAL CHRONIC SUPPURATIVE ARTHRITIS. 
By J. W. McMeans, M.D., 

« piTTSBtrnGH, PA. 

(From tlio Pathological Laboratories, St. Francis Hospital.) 


Arthritis has been a subject for experimentation over a period 
of years, and during this time the effect on the joints by many 
organisms has been studied. The green streptococci have probably 
been most extensively used, and have produced the most interesting 
findings, with not only local joint changes, but, in addition, altera- 
tions in the heart, arteries and kidneys, constituting a combination 
of lesions which simulated not a little those observed in the com- 
plex knomi as acute rheumatic fever. 

The character of the joint reaction caused by the Streptococcus 
viridans is of a comparatively mild tj^ie, subsiding usually in a 
relatively short space of time, with a variable grade of disability 
of the joint. Of the other organisms, the one that bears the most 
interest is the hemolytic streptococcus, and I wish here to describe’ 
some observations made on rabbits treated with a member of this 
group. 

The single strain of streptococcus used in tliese experiments was 
isolated on January 8, 1919, from the pus of an abscess in the sub- 
maxillary gland in a psychopathic patient who died eight days later 
of pneumonia. Permission for an autopsy was not granted. It may 
be stated, however, that during life the patient presented no evi- 
dence of bone or joint involvement. The organism in question was 


< Lancet. lOOS, i, 7IG. 

‘ .lour. Michigan Slate Med, Soc., 1914, xiii 049 
‘ Am. .Tour. Dis. Children, 1912, iii, 341. 

■ Boston Med, and Sutk. Jour,, 1916, clxxv, 191 
' Reported by Walker (loc. cit.). 

® Loc. cit. 
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a Gram-positive coccus arranged mostly in chains of five or six 
but at times with as many as ten cocci in a chain. There was no 
tendency to an arrangement of the cocci in pairs within the chains 
Un blood-agar it grew m a small, shiny, nipple-like colony, with a 
distinct, clear zone of hemolysis. Fermentation of lactose and salicin 
with negative results on mannite and inulin, placed the organism in 
the Glass of the cominon Streptococcus pyogenes (Holman). With 
a streptococcus at hand which had caused a local submaxillary 
abscess in a human, and showing relatively low virulence, it was 
deemed a favorable opportunity to study the effect of this organism 
on rabbits. With the aim in view of preserving a possible elective 
affinity for the submaxillary gland the organism was cultured m 
columns of dextrose infusion broth 11 cm. high, and after forty- 
eight hours the organisms were removed by centrifugation' and 
diluted so that each cubic centimeter represented 15 c.c. of the 
original culture. Of the thirty-four animals injected with this 
organism the following doses were given: 1 c.c. to two animals, 
1.5 c.c. to 11 animals, 2 c.c. to 19 animals, and 2.5 c.c. to two animals; 
26 animals received one injection and 4 each were given two and 
three doses respectively; 14 of these animals were injected with the 
original strain, 6 shortly after the organism was isolated and 8 after 
the organism had been kept three months upon culture media; 
20 rabbits were treated with the organism after one animal passage, 
13 from one animal and 7 from another. The symptoms presented 
by the animals following these doses were comparatively mild. 
Marked disturbances in the general physical condition of the animals 
were not observed and it was only after a period of several days or 
at times of several weeks before they showed any discomfort, and 
this was due to difficulty in locomotion brought about by joint 
involvement. The length of time that the animals lived following 
the treatment varied widely, ranging from three to eighty-seven 
days. One rabbit died on the third day, two on the fourth, five on 
the sixth, one on the seventh, four on the eighth, one on the ninth, 
'three on the tenth, two on the twelfth, one on the fourteenth, one 
on the seventeenth, one on the twentieth, one on the twenty-first, 
one on the twenty-third, two on the thirty-third, one on the thirty- 
eighth, one on the forty-sixth, one on the sixtieth, and one on the 
eighty-seventh day. Four animals were killed respectively on the 
eighth, twenty-ninth, forty-seventh, and sixty-second day._ 2 he 
animals killed on the eighth and tiventy-ninth days had been injected 
with the original strain, while those killed on the forty-seventh and 
sixty-second had been treated with the organism after one animal 
passage. The average number of lesions in six animals treated witli 
Sie original organism was four while that in eight animals treate 
with the original organism after three months artificial cultivation 
was eight. Six animals not included in this list are still ® 

apparently well and the remaining two have joint involvement. 
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Of the first four, two received doses of the organism after one animal 
passage, while the other two received doses of the organism after 
three months’ artificial cultivation. The remaining two of the six 
animals have enlarged joints. One of these animals was first 
injected on January 13 with 1.5 c.c. of the original orgamsm and 
subsequently was given three doses, the last on April 8, 191^; 
only joint enlargement that this animal showed occurred in the 
left ankle which was three times the size of the right, forining a large 
spindle-shaped, yellowish red swelling over which the hair was lost. 
At the present time the ankle has become considerable reduced in 
size and presents a rather firm, nodular outline. On March 7, the 
other rabbit was given 1.5 c.c. of the organism after one animal 
passage. This animal became quite sick and on April 8, showed 
a left elbow about tliree times the size of the right elbow and a 
marble-sized, yellowish red swelling behind both ankles. The hair 
was absent over all of these joints. At the present time these joints 
are still enlarged but, somewhat smaller than on April 8. They 
are boggy and show a yellowish red discoloration through the skin 
which is now slightly wrinkled over the joints. These animals 
recovered spontaneously without permanent joint injury. 

The lesions produced by the injection of this streptococcus were 
almost entirely limited to the joints which, in order of frequency, 
were ankles'- (21-22), fore-paws (19-16), wrists (16-16), knees 
(17-15), hind feet (18-13), elbows (10-8), shoulders (6-4), hips 
(left-1). An exudative lesion was found in the muscles of the leg 
thirteen times, in the forelegs nine, in the thigh and hip five, and 
in the back nine, A pmulent reaction involving the epiphyseal 
cartilage of the head of the humerus was noted in two rabbits and 
a similar change was found at the junction of the ribs and costal 
cartilage in three animals. The kindeys, peritoneum, pericardium, 
and pleiua were involved once in each instance, while the heart 
showed^ myocardial reaction in each of three rabbits without, how- 
ever, visible changes in the valves. 

The joint reaction consisted of a suppurative process characterized 
by more or less distention of the capsule with a creamy sticky 
fluid. In many instances there was an extension of the pus into the 
peri-articular tissues and frequently pus could be traced from one 
jomt to another along the tendons and fascial planes with at times 
a suppurative involvement of the adjacent muscles. This reaction 
was noted m the case of the ankles and knee-joints and the wrists 
and elbows with also the pus following the tendons from the wrists 
and ankles rppectively into the forepaws and feet. Again hemor- 
rhage occasionally occurred into the subcutaneous tissue and 

TeroS e^!d ? involved legs and a diffuse, jelly-like, subcutaneous 
serous exudate was not mfrequently observed. 
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Sinears from tlie pus in these joints showed many Gram-positive 
COCCI m pairs and short chains with disintegrating endothelial cells 
and polynuclear leukocytes. However, in many smears no intact 
cells were observed but rather fragments of nuclei and finely granular 
debris. The organism injected was recovered in all instances from 
the jomt exudate. 

On gross examination the heart and kidney were found to be 
affected in but three of the animals. However, microscopical studv 
of these tissues showed seven additional animals to have metastatic 
foci in the heart and kidney. The lesions in all ten of these animals 
were similar, consisting of areas of necrotic debris surrounded by 
large and small mononuclear leukocytes. These lesions Avere of the 
nature of chronic lesions 'rather than rapidly advancing abscesses 
seen in streptococcus infections. In the heart, calcified muscle 
fibers were seen in several instances with but slight evidence of 
infiammation. The areas in the heart muscle were commonly found 
well within the structure and had no particular relation to the endo- 
cardium or pericardium. In the kidney the lesions occurred, for the 
most part, in the medulla and involved the vessels coursing up in 
the columns of Bertini. They were similar to those observed in the 
heart with the exception that endothelial cells were more abundant. 
Embolic glomerular nephritis was not observed, although in several 
kidneys emboli of cocci were noted in the glomeruli without evidence 
of inflammation or hemorrhage. The lesions observed in the skeletal 
muscle were similar to those observed in the heart and kidney. 

The literature dealing with the production of arthritis is copious 
and it is so Avell Icnown that it is deemed inadvisable to review it at 


length. HoAvever, there are certain facts concerning the localiza- 
tion of, organisms in joints that bear especial interest. We are 
particularl5'^ concerned with the peculiar predilection AAdiich tiiis 
streptococcus exliibited for joints. In another paper Ave called 
attention to the frequency Avith AA^hich hemolytic streptococci could 
be isolated from the joints of animals which had been treated AA'ith 
such organisms. Usually hemolytic streptococci are so virulent 
that they rapidly produce a fatal septicemia AA^hich is not charac- 
terized by the focal lesions observed in more ehronic infections but 
also in spontaneous human infections with the same organisms. 
The condition found is one usually associated with extensive hemor- 
rhages. In such states even where there is no gross enlargement of 
the joints it is found that streptococci can be isolated in a large 
percentage of cases. Following the experimental administration 
of streptococci, all grades of mflammation may be seen from the 
initial congestion of the sjmovial membrane to the accumulation 
of the purulent exudate Avithin the sac. The deA>’eIopment ot the 
purulent arthritis depends, however, upon the 
mine the course of infections in general. The physical condition 
the animals is very important and it is well known that animals i 
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apparently similar physical condition frequently^ react differently 
to the same organism administered under identical experimental 
conditions. If the dosage of an active organism is too large the pro- 
tective mechanism of the body may not accomplish the destruction 
of the organism and as Bull has pointed out a fatal septicemia may 
develop. However, if the protective mechanism is competent to 
efficiently combat the progressive invasion of the offending organism, 
focal lesions only may develop particularly in the muscle where they 
grow and may later again be washed into the circulation. 

Such focal lesions may arise in many locations although they are 
found more frequently in the heart, kidneys, joints, and muscles. 
At times the lesions in one of the above are more important than the 
others although all are involved in an appreciable percentage of 
instances. 

Thus it would be difficult to ascribe to an organism a particular 
affinity for a given tissue unless the reaction is read in terms of 
intensity over and above that noted in other tissues. However, we 
do find evidence that certain organisms attack tissues with an' 
apparent predilection as has been well demonstrated by Dick in his 
work on B. mucosus arthritis. Characters of this type remain per- 
manent features of an organism and must not be confused with a 
degree of intensity of reaction which may appear as an elective 
affinity according to Rosenow. 

It has been found possible to produce arthritis in sensitive joints. 
Within recent years, Herry and later Faber used the toxins of the 
streptococcus to sensitize the joint. Upon the injection of the strep- 
tococcus intravenously at a subsequent period, a definite arthritis 
was produced. In several animals that had recovered spontaneously 
from arthritis, Cole was able to provoke a relapse by another intra- 
venous injection of the same streptococcus. 

The streptococcus which we have isolated from an abscess of the 
subrnaxillary gland presented the unique feature of mainly attacking 
the joints of rabbits. It was found unnecessary to sensitize the 
joints and in most instances but a single dose was given to an animal. 
Finther the animals remained in pod physical condition and only 
ex'perienced discomfort from the joint lesions. There was none of 
the emaciation which commonly occurs early in streptococcus 
treated animals and most of the animals survived the treatment for 
a ^'anable number of days. It was only after the development of a 
\roll defined arthritis that the organisms agam reappeared in 'the 
blood m sufficient numbers to cause death. The results obtained in 
tlie anmals treated with this streptococcus are somewhat different 
irom the picture usually seen in experimental streptococcus infec- 
tions. In a previous mticle we recorded the results obtained from 
injecting rabbits with hemoij’tic streptococci. Twenty-five of fifty- 
eight animals gave positive postmortem cultures from the knee- 
joints but m no case was there a true suppurative arthritis This 
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no doubt, was due. to the virulence of the streptococci used, as most 
ot the animals died withm a period of a few days following the 
ti’eatment. It may also he indicated that the striking feature in 
these anunals was not the joint involvement but rather a picture of 
severe infection characterized by extensive hemorrhages. 

At the time when the experiments were being conducted with the 
stieptococcus from the submaxillary gland, twenty-five rabbits 
were used for controls. Fifteen rabbits were treated with hemolytic 
streptococci from pleural fluid. Five rabbits each were treated 
respectively with two strains of S. pyogenes and five rabbits received 
injections of a S. subacidus. Ten other rabbits were inoculated m 
series of five with two strains of S. pyogenes that were isolated respec- 
tively from a herniotomy wound and peritoneal exmdate. The 
results obtained in these animals were in marked contrast to those 
animals inoculated with the streptococcus from the submaxillary 
gland in that they presented a hemorrhagic tj'pe of reaction shnilar 
to that which we had previously reported. These animals were from 
■ our own stock and apparently in identical physical condition. The 
doses administered to these animals were not excessive in that 1.5 
c.c. were given to twenty rabbits and 2 c.c. to five rabbits. From 
these results it would appear that the qualities of this particular 
streptococcus are somewhat different from others which we have 
studied. It is difficult to understand why a streptococcus isolated 
from a human submaxillary gland should have a predilection for the 
joints of rabbits. It would seem that although this streptococcus 
showed a remarkable constancy in -location and type of lesion 
produced, the location of the lesions in the animal had no relation 
to the origin of the organism or to the lesion produced by it in the 
patient from which the strain was obtained. Results of this kind 
limit the usefulness of experimental bacteriology for determining 
a possible tissue predilection for organisms of human origin. 

Conclusions. From our study of this organism it would appear 
that we have a streptococcus of fairly low pathogenicity but of 
rather high invasive quality, which possesses the ability to attack 
the joints of rabbits and produce in them a chronic suppurative 
arthritis. This quality of attacking the joints was not lost aRer 
a period of three months’ artificial cultivation. Although joints 
were mainly attacked, certain other tissues were involved an appre- 
ciable number of times. The organism was of human source, isolateu 
from the submaxillary gland. 


BIBLIOGRAPHY. 

Holmau; Jour. Med. Research, 1916, xxxiv, 377; xxxv, 151. 
Bull; Jour, Exper. Med., 1914, xx, 237. 

Dick: Jour. Infect. Dis , 1®^^’ „„„ 

Dick’ Jour, Aiu. Med. Assn., 1917, Ixviu, 0 
?Sno«™io.r. W.«t. D»., 



SCHNABEL: BLOOD CHOLESTEROL 


423 


Roscnow. Jour. Infect. Dis., 1915. xw, 240. 

5SrWu?I'lS.'Roy:’deM6d^Wgiqae. 1914, xxvii. 76. 
Faber; Jour. Exper. Med., 1915, xxii, 615. , 

Cole: Jour. Infect. Dis., 1904, i. 714. 

McMeans; Arcb. Int. Med., 1917, xjx, 709. , 

McMeans; Arch. Int. Med., 1918, xxii, 617. 


BLOOD CHOLESTEROL IN GASTRO-ENTEROLOGIC CASES. ^ 

By Truman G. Schnabel, 

PHILADEIinHIA, PA. 

(From the Laboratory of Dr. Joseph Sailer, Philadelphia.) 

Cholesterol or cliolesterin, a monatomic alcohol, is found as 
such in the human blood stream. In combination with fatty acids 
It forms, among other esters, cholesterol palmitate and cholesterol 
oleate. A fairly definite relation or balance is maintained between 
the free and combined cholesterol of the blood. Cholesterin is also 
found in the nervous system, bile, milk and other body tissues and 
fluids. There is some uncertainty as to the exact chemical structure 
of cholesterol.- It is soluble in ether, chloroform, benzene, fats and 
hot alcohol. 

The origin of cholesterol is, for the most part, exogenous, although 
there is some evidence that it may have an endogenous source.® 
It is readily absorbed from the intestinal tract contents through the 
chyle and may be recognized free or esterized in the contents of 
the thoracic duct.'* The blood cholesterol content can be readily 
increased by feeding foods rich in this substance. That the biliary 
cholesterol can be increased in like manner remains uncertain. 
Feeding experiments leave this point in doubt. The origin of biliary 
cholesterol is perhaps to be found in the disintegrating blood cells 
of the body. Bile is the only suitable solvent in the body for choles- 
terol, but whether the bile is a normal mode of excretion for this 
substance is pust as uncertain as other facts pertaining to this alcohol. 
Fistula bile is poorer in cholesterol than gall-bladder bile, and some, 
^erefore, believe that this substance somehow or other has its origin 
in the lining membrane of this organ. Some contend that this 
difference in the bile from these two sources soon ends after the 
unusual conditions imposed by the operation cease;® recently, Rous 
and McMaster ® seem to have demonstrated an ability on the part 

I American Gastro-enterological Association, May 3 1920 

* 5“ . • Practical Physiological Chemistry, 5th edition, p. 355. 

’ Ivlem: Biochem. Zeit., 1910, xxx, 465. 

* Mueller; Jour. Biol. Chem., 1910, xxii, 1. 

‘ Rothschild and Wilenskj'; Aji. Jodr. Med. Sc., voI. clvi, p 2 

‘ Proc. Assn. Am. Phys., 1920. 
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of the gall-bladder to withdraw normal salt solution from the 
hepatic bile and thereby concentrate the latter fluid. There is no 
reason to believe that cholesterol is changed to cholic acid, a sub- 
stance participating in the formation of bile salts. The liver 
probably is the regulator of cholesterol metabolism and maintains 
the level by excretion tlu-ough the bile.^ 

^ Both lecithin and cholesterol assume some role in the transporta- 
tion and metabolism of fats. The esters of cholesterol are found in 
the red cells and are practically absent during fasting. The presence 
of this substance in the red cells probably accounts for the role the 
latter play in fat metabolism. 

The' amount of cholesterol normally found in the blood has been 
variously stated. Bacmeister and Havers^ give 110 to ISO mg. per 
100 c.c. and Widal, Weill and Laudat'* 174 to 195 mg. per 100 c.c. 
Bloor^® found the average value for men to be 210 mg. and 230 mg. 
for women. A wide variety of normals are given by other workers. 
It is probably fair to say, however, that an upper normal is about 
200 mg. per 100 c.c. of blood while the lower level is about 150 mg. 

The literature is in accord on the findings of a low blood choles- 
terol in pernicious anemia which probably has its basis in the 
diminution of the corpuscular elements to be found in this disease. 
To beriberi, ajiihilis, prostration, cachexia and fever are accredited 
low cholesterol findings, and recently a low blood cholesterol” has 
been found to be of bad prognostic import in nephritis. In non- 
grave nephritis, arteriosclerosis, obstructive jaundice, diabetes and 
pregnancy high figures are said to prevail. The literature is by no 
means in accord as to the constancy of blood cholesterol content in 
these conditions, and of no disease is this truer than of cholelithiasis. 
There are those who publish almost constant hj^iercholesterinemic 
figures^- for this disease, while others have had very irregular 
results.^® 

In the winter of 1916-1917, hoping that a determination of the 
cholesterol content in the blood of gastro-enterological patients 
would help in diagnosis, especially when the biliap'' system seemed 
to be in question, it was planned to examine a series of cases in this 
way. The Bloor^® method was emploj^ed. Whole blood was used 
and it was obtained during the morning hours. After a prolonged 
interruption in the work the number of patients so investigated 
reached sixty and the number of blood cholesterol readings seventy- 


five in these cases. 

In this group two cases of diabetes showed 160 and 151 mg. from 

1 Rothschild: Proc. Now York P.-ith. Soc., December, 1914, N. S., .\iv, 229. 

8 Deutsch. mod. Wchnschr., 1914, p. 8. 

3 Soc. Biol., 1911, Lxiv, 883. 

M Jour. Biol. Chem., 1916, -x-w, 677. 
n Henes; Arch. Int. Med., April, 1920, xxv. 4. 

1! Henes: Jour. Am. Med. Assn., 1914, Ixii^ 146. 

13 Gorham and Meyers: Arch. Int. Med., October, 1917, 4. 

14 Dem’s: Jour. Biol. Chem., 1917, x.xix, 93. 

15 Jour. Biol. Chem., 1916, xxiv, 229. 



SCHNABEL; BLOOD CHOLESTEROL 


425 


100 c c of blood, while a third case yielded values of 241 and 304 mg. 
The latter case has a gall-stone history and corresponds in tj^ie, 
but the presence of calculi has never been established. These cases 
exhibited no acidosis. 

Two cases of pernicious anemia showed 139 and 105 mg. ±5otii 
of these cases presented an achylia gastrica, and it must be assumed 
that the upper abdominal symptoms here in all probability were 
gastric in origin. The well-known antihemolytic powers of choles- 
terol are to be considered in connection with the anemias, and these 
loiv figures are interesting in this light. Surroeo^® contends that 
cholesterol findings in the blood are a measure of the state of the 
organic defences, and he is not alone in this opinion. Findings below 
129 mg. show a weakness in this respect according to this Frenchman 
and findings above 200 mg. indicate a slow infection of some type. 
Findings below 100 mg. are of bad prognostic character. 

Assuming that the leukocyte count is a measure of organic defence 
or an index to the presence or absence of infection we found that the 
low leukocyte count cases in our series averaged 202 mg. of choles- 
terol while the increased leukocyte cases yielded an average of 220 
mg. A case vnth only a transient gastro-intestinal upset gave 
findings of 363 mg. and 336 mg. of cholesterol and had but 5000 
leukocytes. Our lowest cholesterol finding was in a case with 100 
mg., and white cell counts of 9100 and 10,000. None of our low 
cholesterol cases appeared to be in grave danger nor to be lacking in 
defence reactions. 


Carcinoma and cholesterol, according to some, present an interest- 
ing relationship. Luden^’" reports a high cholesterol content in 
carcinoma and that cholesterol promotes cell multiplication, 
especially cells of the malignant variety. Our two cases of carci- 


noma showed readings of 120 and 180 mg. 

Four jaundice cases were of the catarrhal variety and yielded 
144, 143, 214 and 171 mg., while a single obstruction case showed 330 
mg. This accords with the findings of Rothschild and Felsen,!® 
who report high findings in the obstructive jaundices. ’ 

In gastroduodenal ulcer our findings were 166, 169, 176, 115 and 
250 mg. per 100 c.c. of blood. In three of these cases the diagnosis 
xwas made clinically while in one the lesion was found at operation 
and the other showed a filling defect on roentgen-ray examination. 

Intestinal stasis cases apparently uncomplicated yielded the fol' 
louong findings: 279, 172, 136, 125, 108, 180, 480 and 125 mg ner 
12o mg per 100 c.c. of blood. In one case three observations were 
made of 18o, 196 and 240 mg. 

In this group of 60 cases, 36 Avere constipated and addicted to tbe 
c„thart,c habit. Thdr average oholeste'rol reading “ 

Ihe highest figuie Avas 440 mg. and the lowest one 100 mg. Those 


» Ann. do lu Fac. dc Mod., Monto^•ideo, Decembor, 1917. 
IS Med., December, 1917, p. 3. 

Arch. Int, Med,, November, 1919, xxiv, 5. 
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with regular daily movements of th,e bowels were 16 in number and 
averaged 183 mg. Three cases with loose, somewhat frequent 
movements averaged 295 mg. 

In cases diagnosed as gastric neuroses of the hypersecretory 
variety,- findings of 160, 185, 200 and 154 mg. were found. One of 
these cases with 440 mg. was negative in a gastro-intestinal calculus 
roentgen-ray examination. 

A study of the gastric contents of these 60 cases showed that 28 
had a high acid curve. Their average cholesterol reading was 218 
mg. The normal acid cases numbered 12, with an average reading 
of 220 mg. Achylia gastrica cases averaged 178 mg. ndiile those 
with low acid curves showed 184 mg. per 100 c.c. of blood. 

In 5 chronic appendicitis cases we found 180, 190, 223, 285 and 
318 mg. of cholesterol in 100 c.c. of blood. The last two were 
operative patients in whom the biliary apparatus Avas declared 
negative, but AAuth the appendicular condition there existed wide- 
spread adhesions throughout the right abdomen. 

The following isolated diagnoses Avere made in cases AAdth their 
respective cholesterol readings: 

/ 149 

Gall-bladder disease, sine calculus (operative) 1 195 

Rheumatoid arthritis 187 

Chronic pancreatitis . . 248 

/ 286 

No abdominal lesion (operative) \ 147 

• / 235 

Visceroptoses (2) (216 

Migraine and hypertension 210 

Abdominal adhesions (operative) 100 

The relationship of cholesterinemia and gall-stones in our cases is 
shown in this table; 

Gall-stones (operative). 

.... 250 


Gall-stones (clinical). 

206 .... 

151\ 

333/ • • • • 

250\ 

280/ • • • * 

• 316 

Gall-stones (roentgen ray). 
136 .... 

200 \ 

220 J • • • 

260 .... 


190 


200 


Passed stones per bowel. 
. . 210 


122 


After passage of stones, 
calculus roentgon-ray 
negative. 


222 
284 
160 
177 
260 
310 
232 
250 
260 
270 \ 
182 / 


racketed figures represent findings in the same case. 
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The question of the relationship of cholesterol and gall-stone 
formation has been much discussed in the literature, h or the most 
part the evidence points to an inconstant and uncertain status. 
Reiman and hdagoun^® in a study of 60 operative cases found that 
other upper right abdominal lesions yielded cholesterol figures almost 
as high as those obtained in stone cases, both averages being above 
normal. Gorham and Meyers^® arid Denis^^ are in accord that a 
cholesterol estimation has little clinical and prognostic value in 
calculus cases. 

Obviously there is no reason to assume a hypercholesterinemia 
in stones of other than cholesterol composition. It must also be 
true that the precipitation of cholesterol cannot be a uniformly 
progressive procedure if it depends largely upon an exogenous 
origin in the blood or bile; that even though a stone were one of 
hypercholesterinemic origin, findings in the blood would not always 
show high readings for this lipoid. When one subtracts the instances 
when stone formation has an infection or stasis origin we add still 
further to the instances when biliary calculi might be present without 
a hypercholesterinemia. If we consider the weight of gall-stones 
and add the amount of cholesterol in the bile, together with the 
length of time required for their formation, it seems only reasonable 
to assume abnormal conditions of crystallization and precipitation as 
etiologic factors. The causes of crystallization seem to be found in 
nuclei of bacteria or epithelial cells. 

Whether a hypercholesterinemia can be caused by a lesion of the 
biliary system in turn due to the presence of stones is uncertain. 
That lesion could scarcely be anything else than an inflammatory 
one, and it is well kno^vn that stones may exist without inflammation, 
and inflammation along the biliary tree can be very extensive and 
severe without calculus formation. The relatmnship of gall-stones 
and cholesterol in the blood seems to be a complicated one — one 
which is intimately related to a complex of food, bile, blood and 
body tissues — their amount, chemistry, bacteriology and physical 
properties. 

Summary. 1. Sixty cases presenting gastro-enterologic aspects 
were studied for their blood-cholesterol content. 

2. Insofar as possible the clinical, roentgen ray and postoperative 
findings are correlated. 

3. The relationship of constipation, hyperacidity and leukocytosis 
to cholesterol findings are considered. 

4. The highest finding was 480 mg., the lowest was 100 mg. 

5. Inconstant results were obtained in most of the conditions 
when more than one case was studied. 

6. The figures for cholelithiasis averaged high (228 mg.). Other 
cases averaged 207 mg., both averages being above the high normal 

” Surg., GxTiec. and Obst., March, 1918, p. 282 
“ Loc. cit. 


•' Loc. cit. 
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“f " 1 ^“ghest finding was 316 mg. and the lowest 
the lowest 100 non-calculus cases was 480 mg. and 

7. Inconstant findings were sometimes found when more than one 
estimation was made in the same case on different days 

Conclusions. Prom our limited studies and an estimate of the 
literature, blood-cholesterol seems to offer little practical diagnostic 
help m gastro-enterological cases. 

Appreciation is expressed to Dr. Joseph Sailer for the use of clinical 
material and to Miss Sarah C. Hetherington for her valuable 
. assistance. 


A STUDY OF HYPERACIDITY. 

By Martin E. Rehfuss, M.D., 

AND* 

Philip Hawk, Ph.D., 

PHILADELPHIA, PA, 

Hyperacidity is a subject which has received an endless amount 
of discussion. In fact the main portion of this subject has been 
thoroughly incorporated into the body of clinical medicine without 
the thorough investigation which the subject deserves. In other 
words the subjective symptom hyperacidity is a definite clinical 
entity. Less definite, but none the less fixed in the minds of the 
medical profession, is the belief that there exists an actual demon- 
strable titratable acidity. In fact the tremendous amount of clinical 
work which has been performed on pathologic cases has firmly fixed 
in the eye of the clinician the fact that high acid figures demonstrate 
gastric pathology. There was absolutely no evidence at hand^o 
counteract this tendency until amore thorough research into normal 
gastric activity was carried out. The whole subject, therefore, 
reverts to the question of a comparison of normal and pathologic 
findings, and it requires, as a sine qua non,, an absolute determina- 
tion of gastric activity and the factors controlling it m health. We 
must start in with a normal conception before we attempt the 
interpretation of pathologic data. 

We deny that most of the known information on gastric function 
was obtained on normal individuals, otherwise it is not possible to 
understand the marked discrepancies which have occurred in this 
line and which have occasioned so much discussion among gastro- 
enterologists. An individual with a gastric fistula is not a normal 
individual; an animal with a Pavlov pouch is not a normal anima ; 
single studies on isolated individuals do not reveal the variations 
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and normal tendencies which attend gastric digestion. In fact, we 
know of no series of investigations previous to our own in which a 
large-number of normal individuals were submitted to examinations 
destined to reveal the whole range and variations of the gastric 

response to every form of foodstuff. , . , , r i 

The results of these investigations, some of which have been pub- 
lished, establishes clearly the following facts, which are of extreme 
importance in establishing a normal conception of gastric digestion: 

Every individual has a characteristic form of gastric digestion. 

We would divide this statement into two parts: Eirst, there 
are apparently three forms of secretory response, all of them found 
in normal individuals. Secondly, there are three forms of motor 
response also found in the same individuals. We have already 
described the three varieties of secretory function as hyper, iso and 
hyposecretory function. In other words, all individuals belong in 
one of these three groups, and, as a rule, an individual who shows a 
hyposecretory response with one tjqie of gastric stimulus (food) will 
show it with another type of stimulus. About 40 per cent, of normal 
individuals reveal a response in the hypersecretory group and about 
30 per cent, in the iso and hypersecretory groups respectively. An 
individual in health with conditions equal almost always runs true 
to tjqje; in disease there may be marked variations, as we shall dis- 
cuss in later communications. In other words a hypersecretory 
individual will react in hjpersecretory fashion to water, bread, 
meats and, in fact, the whole line of foodstuffs, while the hypo- 
secretory individual will react in hyposecretory fashion to the same 
stimuli. 

Not only is there a definite form of reaction to a response, but 
there is also a more or less typical form of motor response, so that 
we have been able to group our cases into those who from tlie 
motor standpoint reacted: (1) rapid evacuation or rapid or quicldy 
emptying stomachs; (2) slowly evacuating stomachs or the hjpo- 
motile types; (3) those which empty neither fast nor slow, but, are 
according to our conceptions, of normal function. We might divide 
these types into -hypermotile, hjpomotile and isomotile tjpes, 
inasmuch as they represent ranges of normal gastric action. In 
other words, there is unquestionably a large secretory and a large 
motor range in health which must be thoroughly understood before 
n'c draw pathologic interpretations from data which may yield 
similar figures. 

There is no question that exaggerations of almost all of these 
types may indicate pathology, and the line of demarcation between 
the end of normal findings and the beginning of pathologic mani- 
festations IS exceedingly difficult to define. Eurthermore, we know 
that gastric pathology may exist in the presence of normal secretory 
and motor function or may convert one tjpe into the other tjpe and 
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Still be AAithin the range of normal function. But another interestiinr 
point IS evident from these studies, namely, the fact that it is only 
a step from these normal findings to obviously pathologic onel 
for instance the findings of the hj'persecretory tJTfie may be exag- 
. gerated into pronounced hj^ersecretion. In discussing hypersecre- 
tion elsewhere one of us pointed out that hj'persecretion, or rather 
a continued secretion after all digestion had ceased in the stomach, 
was a frequent finding in the hypersecretory normal type and tliat 
it was difficult to establish the point at which normal continued 
secretion ceased and pathologic hypersecretion commenced. The 
fasting hypersecretion, Reichmann’s disease and digestive hjqier- 
secretion, are but exaggerations of the hypersecretory type, while 
hypersecretory findmgs in the other two types are at once abnormal. 
LikcAvise it is but a step from the hyposecretorj’’ normal tjqies to 
the phenomena subacidity, anacidity, achylia and delayed diges- 
tion. Disease in its effects on gastric function apparently follows 
these steps. 

The subject Avhicli we wish to discuss, however, is tlie question 
of hyperacidity, and here we are immediately met with the fact 
that in discussing this subject correctly Ave must immediately sepa- 
rate the sjTuptom hyperacidity from the true hyperacidity as 
revealed by chemical titration. In no AA'ay does the symptom of 
hyperacidity as described by the patient come into tliis discussion. 
We are all of us clearly established as to the fact that the subjectiA^e 
symptom hyperacidity in many instances has nothing to do A\ath 
titratable acidity. This symptom has repeatedly been noted in the 
presence of gastric achylia, and one of us has encountered maiiy 
cases of demonstrable subacidity in which the patient complained 
of hyperacidity and Avas relieved by the administration of alkalies. 
Here AVe meet Avith a condition AA^hich is clearly a lessening of acid 
tolerance. One thing is clear clinically, that many subacid cases 
reveal this symptom, and not a fcAV cases in which high acid figures 
are f oimd are absolutely Avithout any evidence of this finding (sub- 
jective) ,' on the other hand a different mechanism, a marked increase 
in secretory velocity, Avitli an excessive amount of unsaturated secre- 
tion (hypersecretion), may and frequently does induce this symptom. 
But none of these conditions are to be called true hyperacidity. 

Pinning ourselves doAvn to exact facts as revealed by the titration 
of the gastric contents at intervals, what then are the findmgs. n 
the first place hyperacidity cluiically is taken as being presen aa len 
the titrable acidity exceeds 70 to 80 (0.25 to 0.28 per cent HCI) 
and yet in over 40 per cent, of our normal cases the tota ac d tj 
exceeds this figure. ' In our series of cases 
encountered in a series of studies on foods in the norma 

Avas as follows: 
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results of examination of 924 COMPLETE CUHVES OF TAEIOUS 
FOODS IN THE NORMAL HUMAN STOMACH. 


Total number 
Food. of 

Bread and cereals 
Pies, cakes and pastry 
Fish .... 

Meats . . . _ . 

Ice-cream and drink 
Eggs .... 

Nuts and fruits . 

Tea 

Milk and cream . 

Candy . •. . ■ • 


Cases with acidity of 100 or over. 

Number of cases. 

Percentage. 

6 

7.3 

35 

39.3 

75 

91.5 

156 

76.8 

10 

20.8 

23 

22.1 

34 

36.1 

27 

19.3 

21 

44.6 

3 

8.0 


89 

82 

203 

48 

104 

94 

139 

47 

39 


■normal acid findings (842 curves). 


384 cases out of 842 had an acidity of 100 or over. 

Acidity of 200 or over I 

Acidity of 180 or over ^ cases 

Acidity of 170 or over ^ cases 

Acidity of 160 or over If- cases 

Acidity of 150 or over 35 cases 

35 cases in 842 had an acidity of 150 or over; all of these belonged to the meat, 
milk and fish group. 


A study of these facts enables us to make the statement that to 
our knowledge and in our experience there is no range of titrat- 
able acidity pathologically which cannot be found normally under 
certain circumstances. An acidity of 100 or, over (0.36 per cent. 
HCl) is frequently encountered normally and is not to be construed 
as hyperacidity. In fact, with certain foods (notably meats and 
fish) the, average was considerably over 100, while with other foods 
the secretory output was below this point. Immediately the clinical 
objection is interposed that inasmuch as we use one form of meal 
as a standard, what are the normal variations of such a meal? The 
normal variations with tea and toast, for example, are such as to 
preclude the possibility of accepting our present conception of hyper- 
acidity as the correct one. Furthermore, while the higher acidities 
occur with protein foods, for example, and there is an unquestioned 
range of secretion and secretory output varying with different foods, 
the individual who may register normal acidities with carbohydrates 
may show hjqieracid figures, with protein foods in both instances 
and with no evidence of gastric pathology. 

These findings are so important, and have been so thoroughly 
impressed upon us by our work, that we do not hesitate to say that 
hj-peracidity as expressed by an actual increase in titratable acidity 
over the normal range scarcely exists, inasmuch as we have obtained 
m our normal studies on normal men figures which overlap any 
obtained under pathological conditions. 

This does not mean, however, the volume of the secretion, inas- 
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much as the total amount of acidity and not the degree of titratable 
acidity may vary markedly from normal findings. 

Pathologically, therefore, it is evident that if the normal range of 
titratable acidity for a certain foodstuff is to be found within certain 
limits these lirnits may be exceeded in diseased conditions. Further- 
more, it is evident that if an individual who is normally hj’per- 
secretory in type begins to show hjqiosecretory responses, this may 
be construed as evidence of the onset or presenee of gastric pathology. 

On the other hand very high acidities, such as 0.5 per cent. HCl, 
when introduced into the stomach are reduced to the gastric opti- 
mum by means of the autoregulatory mechanism, namely, the 
regurgitation of the alkaline intestinal secretion. 

In other words, in health, while the variations in titratable acidity 
are very much higher than has hitherto been assumed, nevertheless, 
there is unquestionably this mechanism, which not only protects 
the organ but which ensures the presence of a gastric optimum at 
all times. A disturbance of this mechanism will naturally result in 
high acid figures, and in most cases subjective sjmiptoms. It was 
the evidence which we have enumerated above which led us to 
publish some time ago the paper on the presence of the secretion of 
juice of constant acidity in man similar to that described by Pavlov 
in laboratory animals, and there is much to make us believe that the 
slow rise and fall of the curve are explained by many physical and 
chemical factors which alter this curve. 


In the analysis of the components making up the gastric secretion 
we must clearly distinguish between the active digestive phase in 
response to food and the phase of the fasting stomach in which a 
very different mechanism is at work. Our work clearly establishes 
the fact that the digestive phase is made up of the psychic and 
chemical secretions. The psychic secretion begins iminediately 
in response to the sight, taste and odor of food and continues for 
sixty to eighty minutes, possibly throughout the entire^ digestive 
period. In health with a mixed meal the quantity of secretion is over 
200 c.c. and the average acidity in our first series of experiments 
with the psychic secretion was an average total acidity of 9/.o 
(0.35 per cent. HCl). The chemical secretion begins very early m 
digestion, probably in response to the absorption of secretagogues 
or soluble digestive products formed by the action of the existing 
secretion or psychic secretion on the food in the stoniach; it is more 
persistent and continued and lasts throughout digestion, frequen > 
persisting after food has left the stomach (postdigestive hyper- 
secretion or continued secretion). There is clearlym ^ 

a marked increase in secretory velocity which only read 

its height, owing to the fact that secretory velocity gradua j 
increases and because the initial acid output is probab y 
neutraliLd^^ the food. How great this is can be realized by the 
fact that small therapeutic doses of hydrochloric aci la^ 
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appreciaiile influence on the gastric curve, and in the study of one 
case of anacidity more than 250 c.c. of 0,25 per cent. HCl had to be 
introduced into the stomach to induce a curve v/hich at all resembled 
the normal one. It is therefore evident that the introduction, of 
food is followed by the presence of marked secretory activity, a 
factor which is disturbed or perverted in disease. On the other 
hand the fasting stomach presents other phenomena. There is 
clearly a marked lessening in the velocity of the secretory output. 
Active peristole function succeeds peristalsis. The total and free 
acidity fall and through the patulous pylorus ready regurgitation 
occurs, with the increase of alkaline duodenal secretion, while in 
55 per cent, of normal cases the fasting stomach shows the presence 
of bile. These succeeding cycles, the digestive and interdigestive 
cycles, follow one another in regular fashion and the factors con- 
trolling them are those enumerated above. 

In conclusion we may state; 

1. Hyperacidity as discussed in this article does not refer to the 
subjective symptoms, but the objective finding of an actual increase 
of titratable acidity over normal. 

2. Evidence is deduced to prove that the normal individual 
elaborates acid figures as high as those commonly associated with 
pathologic syndromes, and in our experience no acid figures found 
in disease have exceeded the figures which we have obtained under 
certain circumstances in health. 

3. The average acid finding during the digestion of certain foods 
in the normal stomach was found to be within the range which is 
accepted by all clinicians as abnormal. 

4. There is a group of normal individuals, approximately 40 per 
cent., who constantly show the acid titration findings of so-called 
hj^ieracidity. 

5. It is essential that our views on this subject be altered and that 
we accept first these normal findings as a basis for the interpreta- 
tion of pathological cases. 

6. The introduction of very liigh acidities (0.5 per cent. HCl) 
is followed by the activity oUhe autoregulatory mechanism which 
brings about a gastric optimum. 
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A Laboratoky Syllabus op Clinical Pathology. By Ch^arlbs 
E. Simon, M.D., Professor of Clinical Pathology in ‘the School 
of Medicine and the College of Physicians and Surgeons of tlie 
University of Maryland. Pp. 86. Philadelphia and Neiv 
York: Lea & Febiger, 

Teachers of clinical pathology will find this syllabus of great 
value; the student will likewise appreciate the clear and explicit 
directions. It is not a text-book but strictly a laboratory manual, 
prepared by the author for the express purpose of aiding the teach- 
ing of an important practical subject and serving as a time-saver 
in view of an overbvu'dened curriculum. The subject of examina- 
tion of the blood, urine, sputum, stomach contents, spinal fluid, 
Wassermann test, blood sugar, blood urea, etc., are covered in 
thirty-nine lessons of about tvm hours each; doubtless most teachers 
will find it necessary to repeat portions of several lessons. The 
book could be improved upon by giving the subjects of the lessons 
in bold type in the text, in addition to the table of contents. 

J. A. K. 


Pathogenic Microorganisms. By Williaji Hallock Park, M.D., 
Professor of Bacteriology and Hygiene, University and Bellevue 
Hospital Medical College, and Anna Wessels Williams, M.D., 
Assistant Director of the Bureau of Laboratories of the New 
York Department of Health; assisted by Charles Krumwiede, 
M.D., Assistant Director of the Bureau of Laboratories of New 
York. Seventh edition. Pp. 786; 214 engravings; 9 full-page 
plates. Philadelphia and New Y^ork: Lea & Febiger, 1920. 

This book scarcely requires any fiuther comment than the 
statement that it is a worthy successor of the preceding six editions; 
it is so well and favorably knovm and so vddely used that nothing 
remains to be -written about it except to commend the authors 
for drawing upon the valuable experience and work of Dr. Kruni- 
wiede and other laboratory associates. ^ , 

Considerable new material has been added and portions entirety 
rewritten. The information gained during the influenza epidemic 
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and during the last part of the war w.t!i prevent™ measraes 
agatet typhoid fever, paratjTjhoid fevers and wound infections 
due to aniltobes has been added. The chapters on media, immu- 
nity streptococci, yeasts and influenza bacilli have been extensive y 
Singing the book quite v^ell up to date and presenting 
the subject-matter in the clear, concise and ptematized manner 
characteristic of all editions of this valuable book. J. A- iv. 


Surgical Clinics of Chicago. Volume IV, No, III, June, W20. 

Pp. 204; 79 illustrations. Philadelphia and London; W. L.- 

Saunders .Company. 

This number is somewhat smaller than the previous ones, 
having fewer articles, but with the one criticism of a mistake in 
assembling of the book, it reaches the high standard set in the 
past. The error in binding spoils to a great extent two of the 
contributions. 

The first article on empyema brings out some valuable points 
even on this much discussed subject. The illustrations here are 
also very good. 

Another writer gives a very instructive contribution on the 
common bile duct and the means of surmounting many of its 
operative difficulties. 

Other articles, though shorter and on less spectacular subjects, 
give the reader valuable points. E. L. E. 


Menders of the Maijied. By Arthur Keith, M.D,, -F.R.S., 
Conservator of the Museum and Hunterian Professor, Royal 
College of Surgeons, London. Pp. 335; 23 illustrations. New 
York and London: Oxford University Press. 

By weaving together accounts of the lives and of the works of 
eminent men of science who have advanced the knowledge of 
surgery during the last century and a half, Professor Keith has 
produced a highly interesting volume. Entertaining when viewed 
as a series of surgical biographies, including John Hunter, Hilton 
and H. 0. Thomas, it is also valuable from the scientific side, for 
by making use of these personalities and their endeavors the author 
has traced the growth of our knowledge on such important subjects 
as degeneration and regeneration of nerves, bone-growth and bone- 
reproduction and tendon-transplantation. There is a freshness and 
\ Igor m the style, and the author succeeds in illumining for us many 
of the critical situations m surgical history from which advances 
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were made. To achieve this he introduces us to various workers in 
their hospital wards, physiological laboratories, dissecting rooms or 
private worki-ooms, and graphically delineates the environment in 
which they worked and the problems which confronted them. 
Thus we have Duchenne and his battery in the Paris hospitals, 
testing the action of muscles; we have Waller studying the nerve 
of the transparent tongue of the frog, which resulted in establishing 
the law of Wallerian degeneration; we have Arbuthnot Lane, at 
Guy’s Hospital, performing his first osteosynthesis; we have Henry 
Head submitting to have certain nerves cut in order to follow out 
more closely the loss and reacquirement of sensibility. Not only, 
however, are we shown the bright side of the picture,' for in such a 
retrospect it is not uncommon to find at times the ruling point of 
view was erroneous, and we are made to realize by what uncertain 
steps knowledge progresses. 

There is an interesting chapter on orthopedic work in the United 
States. This begins with an account of John Rhea Barton, professor 
of surgery in the University of Pennsylvania who in 1826 introduced 
a new operation on a case of ankylosis of the hip-joint. This and 
other novel operations indicate that already in the early years of 
the nineteenth century there was a native school of American 
surgery. In passing, one notes what long periods of time some of 
the older men spent in the dissecting room before entering on their 
surgical careers, e. g., John Hunter, twelve years, and Hilton, twenty 
years. 

This, then, is a history both of men and of ideas, and this fact, 
coupled with the author’s realistic style, will ensure a wide circle of 
interested readers. ' W. H. F. A. 


The Morphologi’’ and Evolutional Significance of the Pineal 
Body. By Frederick Tilney, M.D., Professor of Neurology, 
Columbia University, and Luther F. Warren, hl.D., Professor 
of Medicine, Long Island College Hospital. Pp. 257; 97 illustra- 
tions. Philadelphia: Published by the Wistar Institute of 
Anatomy and Biology. 


This memoir is the first part of a review of the recorded facts 
about the pineal body. Part II deals with the physiology and pathol- 
ogy of the organ and Part III with the clinical aspects. The duet 
question of interest which is discussed^ is whether the Mammalian 
pineal body is to be regarded as a vestige or whether it is an organ 
in some way related to metabolism. Before discussing this and 
other related questions the comparative morphologj;, embryology 
and histology of the epiphyseal complex are detailed, in tins 
descriptive part, which occupies nearly 200 pages, and in which 
432 titles are quoted, a very thorough abstract of the literature 
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siven. In the last fifty pages of the volume the “! t''® 

various facts is closely analyzed, with the conclusion that the pineal 
body cannot be a vestige but is a glandular structure ™“®ary 'n 
some way yet unknown, to metabolism. They conclude also that 
there is no direct relation between the median eye of reptiles and the 
pineal body of mammals, and that the latter cannot be regarded as 
the vestigial, metamorphosed or atrophic residuum of the former. 


Principles and Practice of Infant-feeding. By Julius H. 
Hess, M.D., Professor and Head of the Department of Pediatrics, 
University of Illinois College of Medicine, etc. Second revised 
edition. Pp. 343; 18 illustrations. Philadelphia: F. A. Davis 
Company. 

There is always need for a good book on infant-feeding. Dr. 
Hess’s book is certainly in that class. It is not only good but it is a 
safe book to recommend to students and general practitioners who 
are not essentially pediatrists. 

As usual one finds in the beginning of the volume general con- 
siderations including a discussion of the anatomy, physiology and 
bacteriology of the digestive tract and the metabolism of infants. 
In Part H the nursing and the management of the breast-fed infant 
are considered, and there is also a valuable chapter on premature 
infants. Part III deals with artificial feeding. All so-called 
methods of feeding are spoken of and impartially noted. Wisely, 
then, the author shows how they may all be used to advantage and 
combined in a complete study of an individual case. That is, one 
should know not only the calories and percentages in a mixture, 
but should also be aware of the numbfer of grams of protein, fat and 
Ctubohydrate. In the last part of the book the various nutritional 
disturbances in artificially-fed infants are taken up in detail. 

' A. G. M. 


Student and Practitioner. 
By . Georges Laurens, authorized English translation of the 
second revised French edition, by H. Clayton Fox, F.E.C.S. ■ 
with a foreword contributed by J. Dundas Grant, M.A., M.d!’ 
mod’l’c?’ illustrations. New York: William 

appearance of a book that 

l*t* -T devised solely for the instruction of the general 
practitioner wlm has not made oto-larjmgology a special study The 

^OL. IfjU, ^0. 3.— SEPTEMBEn, 1920. 15 



438 


reviews 


author v^ile bstructing the general practitioner in "what not to 
do and what to do m treatment of diseases of the ear, nose and 
throat, draws the Ime at that point where he believes a special 
training necessary to successfully handle this class of cases. The 
methods of examination are simplified and the more complicated 
ones only mentioned in order to show what can be done in such cases 
by a trained specialist. This is also true of the operative work, 
the minor operations being described in sufficient detail to enable 
their successful carrying out by the general practitioner, and the 
more complicated procedures simply mentioned. Yet we must 
admit that in trying to simplify the technic and methods used in the 
examination and treatment of diseases of the nose, throat and ear 
the author has perhaps in some instances overstepped the boundary 
and in others given what seems to us unwise advice. For instance 
the suggestion that deafness may be properly treated by the general 
practitioner, wdien it is admitted that a proper diagnosis of the 
condition requires special training, would seem to us pregnant of 
distinct harm. Also some of the operations which he describes 
such as the blocking of the superior laryngeal nerve for the pain of 
laryngeal tuberculosis, had much better be left to the specialist. 
Again, the advice that the removal of tonsils with punch forceps 
“is a mfethod so simple as to be within the power of every doctor 
to practice” is very bad advice. 

The ground covered is very extensive, and there is little doubt 
but that the usefulness of the average practitioner will be greatly 
enhanced by the reading of this work, and we believe that H. 
Clayton Fox, in translating it into English, has brought an important 
contribution to the medical literature of this country. The illus- 
trations are largely diagrammatic, but numerous and exceptionally 
illustrative. 


Diseases of the Throat, Nose and Eab. For FRACxmoi®^ 
AND Students. By W. G. Porter, JM.B., B.Sc., F.R.C.S. 
(Edin.). Third edition, fully revised under the Editorship ot 
A. Logan Tuener, M.D. (Edin.), F.R.C.S. (Edin.); Consulting 
Surgeon, Edinburgh Eye, Ear and Throat Infirmary, etc Ip. 
300; 79 illustrations, 44 of which are in colors. Lew iorJv. 
William Wood & Co. 


Tm second edition of this little manual wlB published uMe the 
author was in active service with the British Army m WW, die 

shoufd speak for itself as to the value of the work. 
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It is essentially a book for the general practitioner, the senior 
stadert Ld the non-specWiBt, the major o!«ations not bmg 
described in detail, the indications for their performance and their 
general features alone being given. Anatomical ^ 

ilustrations of instruments have been omitted, wkch a com- 
mendable feature in a work of this kind. It is a good type of work- 
ing manual, of the old-fashioned kind, brought up to date, and shwld 
retain the popularity of the two former editions. br. M. O. 


Surgical Clinics of CmcAGO. Vol. IV, No. 2, April, 1920. 
Pp. 222; 79 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1920. 

Again it is the pleasure of the reviewer to say a good word for the 
Clinics. This number, though smaller than the average, is equally 
as good if not better than some of the preceding volume numbers. 
The same high standard is maintained in both the contributors 
and the subject-matter. 

The Clinics is famous for the variety and interest of the subjects. 
In fact very often one gets a much more interesting and instructive 
grasp of a subject read here than he could obtain from a text-book. 
The number iS full of excellent ideas. E. L. E. 


Pasteur. The History of a Mind. By Emile Duclaux, late ‘ 
member of the Institute of France, Professor at the Sorbonne 
and Director of the Pasteur Institute. Translated by Erwin 
F. Smith and Florence Hedges, Pathologists of the U. S. 
Department of Agriculture. Pp. 863; 35 illustrations. Phila- 
delphia and London; W. B. Saunders Company, 1920. 

Not the least interesting part of this delightful volume is the 
intrqduction. Here the translators give the life history of the 
author, Duclaux-Ducleaux, the pupil and friend of Pasteur, in 
himself a genius. The first part of the book proper deals with the 
predecessors and teachers of Pasteur, Hauy, Weiss, Delafosse, 
Biot and Herschel, and shows how Pasteur acquired the taste for 
researches of a certoin type. Altogether there are eight parts to 
the book, each divided into its component chapters, and compris- 
ing in the main the following subjects: Works on crystallography; 
lactic and alcoholic fermentations; spontaneous generations; wines 
and vinegars; studies on the diseases of silkworms; studies on beer’ 
studies on the etiology of microbial diseases and the study of viruses 
and vaccines. Most interesting are the studies on silkworms. 
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In these pages, as elsewhere in the book, one may follow the workings 
oi Pasteur s mind, or at least the analysis of thought and motives 
p elaborated by Duclaux. The study of viruses and vaccines 
including the chapters on rabies is absorbing. Throughout one is 
held by the fact that one receives not only the results of successful 
research, but the pathways leading to success are mapped out and 
detailed, and^ the failures and mistakes of a great intellect are 
impartially laid bare. q._ 


Personal Beauty and Racial Betterjient. By Rnight Dunlap, 
professor of Experimental Psychology in the Johns Hopkins Uni- 
versity. Pp. 95. St. Louis; C. V. Mosby Company, 1920. 

The author presents for consideration a conception of beauty 
which differs from that found in poetry, song and romance. Beauty 
is of importance from the point of view of the race and of civilization. 
In the detailed character of beauty, stature, bodily proportions, 
features, hair, fat, muscular tonicity and poise are considered. 
(Incidentally it may be saddening to the reader to see that lack of 
the pate-hair is a fatal bar to beauty.) The combination of these 
characteristics is the expression of the potentiality of the individual 
and shows what he is capable of doing for the species. The most 
beautiful woman and the handsomest man are the persons we would 
choose to be coparents of our children. The procreation of children 
is considered the predominant ideal in marriage. Human beauty is 
a sign of fitness for parenthood. The conservation of beauty is 
the problem of the present day and of all time. 

These, in brief, are some of the main points brought out by the 
author. Prostitution, the effect of war, the stage and other factors 
are discussed in their relationship to beauty and sex-selection and 
breeding. ' A. G. M. 


The Opitoi Monopoly. By Ellen N. La IMotte. Pp. 84. 
New York: The Macmillan Company, 1920. 


Miss La Motte’s small book is an interesting statistical study of 
the opium production and sale in various English colonies. She 
makes out a rather strong case against the British Government s 
monopoly and open sale of this insidious drug. A large number o 
Englishmen recognize the immorality of the opium trade Mncli 
flourishes under the British flhg. The evil is well recogiiizeci in 
England. As such is the case it does not seem to fvppropmte 
for an American to uTite a diatribe against a trade which is o < 

English and of which enlightened Englishmen '^nJ/noTseein 
against which they have frequently protested. It does not seem 
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incumbent upon us Americans at any time, and particularly at the 
present timef to call attention to any moral obliquity which exists 
hi England and her colonies. Nor does it seena that Miss La Motte 
has presented sufficiently strong evidence against the opium trade 
to warrant the publication of a book such as this, written by an 
alien. Furthermore, there are enough evils existing in this country 
and no one who has read The Backwash of War can fml to appreciate 
that the author is well able to ferret out and to discover all ha 
is disagreeable, for the correction of which Miss La Motte could 
apply herself with greater advantage than attempting ^^^dge the 
turpitude of other nations. H. M., Je. 


Pkinciples of Huma.n Physiology". By Eenest PL Stakling, 
M.D., Jodrell Professor of Physiology, University College, London. 
Third edition. Pp. 1315; 579 illustrations. Philadelphia: Lea & 
Febiger, 1920. 

This third edition of Starling’s Physiology is generally well 
balanced in presenting the various phases of the subject from the 
underlying physical and chemical basis to the outlying topics, which 
are far-reaching in clinical application. The introduction epitomizes 
the text in considering the phenomena of living matter as based 
on adaptations which are reactive “adjustments of internal to 
external relations.” Topical arrangement of the text gives general 
physiology 164 pages, mechanisms of movement and sensation 462 
pages, meclianisms of nutrition 608 pages and reproduction 48. 

Characteristic features of marked value are frequent paragraphs 
on comparative anatomy and physiology, full illustrations by 
excellent diagrams, notably of nerve pathways and consideration of 
general physiology. Discussion of practical topics gives evidence 
of scope and up-to-date character, e. g., defence of the organism 
against infection, nourishment and protection of the eye, referred 
pain, spinal shock, speech, voice-production, vitamines, etc. In a 
masterly manner, both as regards text and illustration, Dr. H. 
Hartridge revises the section on sense organs, and is entirely respon- 
sible for the chapters on vision. But fifty additional pages allotted 
to vision tend to overbalance other equally important topics. One 
wonders when it appears first among tlie senses whether the innova- 
tion IS to honor the writer or the function. Starling’s distinguished 
investigations in the field of nutritional mechanisms account for the 
especially scientific presentation of these subjects. He includes 
latest clevclopmcnts m regard to functions of each system often 
adding interest with descriptions of methods and apparatus by which 
experiments are made. 
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preface the author generously asks for suggestions tlmt 
will make the book more usefuh The present reviewer emphatically 
suggests enlargement of the index by more complete crossing to 
save tune; addition of references to stimulate reading and frequent 
insertion of dates to vivify the text and add perspective. 

Those who already know Starling’s Physiology are grateful for 
this splendid revision. New readers, whether students or physi- 
cians, will have a treat, for this book is a storehouse of information 
in regard to fundamental facts and theories with their practical 
applications presented in most acceptable form. R. W. L. 


Handbook op Diseases of the Rectum. By Louis J. Hirschman, 

M.D., F.A.C.S., Detroit College of Medicine. Third edition. 

Pp. 378; 227 illustrations, 4 in color. St. Louis: C. V. Mosby 

Company, 1920. 

A book written essentially for the general practitioner, yet from 
the autliority of a specialist; a book covering a field of work that 
every physician meets daily, yet in which he is so often completely 
at sea; a book detailing the office technic in its simplest, safest and 
surest form, yet from the knowledge of one with vast experience; 
outlining the surgical procedure in harassing conditions that are 
too often treated in a palliative way, yet are in truth easily amenable 
to cure under a local anesthetic; a book illustrated so copiously 
that the pictures alone tell all the essential steps, yet with a text 
that is delightful reading. Such is Hirschman’s Handbook, and its 
appearance in its third edition is welcomed. Hirschman states 
that 75 per cent, of the surgical operations about the anus and lower 
rectum can be made easy office procedures if one but follows the 
technic of local anesthesia he gives. The chapter on constipation 
is excellent. Pruritus, ulcer, fissure, fistula, abscess, hemorrhoids, 
inflammations and polypi are all splendidly presented. It is a pity 
that the chapter on dysentery«has been entrusted to other hands, tor 
though the subject is covered by an authority its diction is very 
poor and in places ambiguous. We would suggest, as a minor 
criticism, that in subsequent editions the chapter on anesthesia be 
placed nearer the front of the book and so eliminate reiterative 
reference, and that the various operative methods ^^vis^;^ for 
hemorrhoids be more clearly differentiated m the text. 
need not apologize for his specialty. His book should command 
the greatest respect and be to anyone a valuable reference volume. 
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Habitual Dislocation of tbe Shoulder.— O lleeenshaw (Jour. OHhop. 
Surg., 1920, ii, 255) reports very briefly 4 cases, one of which was 
operated on before he saw it but nothing is said of the particular opera- 
tion performed or its results. He did the Clamnont operation on 3 of the 
cases. This operation provides a muscle flap fashioned from the del- 
toid which is passed around the head and neck of the humerus and acts 
as a sling to brace the head and keep it in the socket. All 3 cases were 
operated on in the past year which does not entitle him to refer to them 
as permanent successes. He intends to deal with any future cases by 
this muscle flap operation and at some future date to report on all such 
cases including those referred to in this paper. He tells of a paper by 
Armour read before the Liverpool Medical Society in 1914 in which 2 
cases operated on by this method were reported. In the first the disloca- 
tion recurred a few months later. The second had had no dislocations 
since the operation. In the discussion which followed Ollerenshaw’s 
paper, Dunn said he had seen a good many operations done for this 
condition and tliat in his experience excision of a portion of the capsule 
or plication of it has not infrequently been followed by recurrence. In 
one such case Clairmont’s muscle flap operation gave a good result. One 
case upon which he did a Clairmont operation, fifteen months before, 
recovered completely free motion of the joint and was discharged three 
months after operation. He has not heard from this patient since. 
Bristow said that he had done this operation on the right shoulder of 
an epileptic wWch had been dislocated eighteen times, the left shoulder 
having been dislocated sixteen times. The operation had been done 
six months before and since then he had several fits and dislocated his 
left shoulder four times but the right had not since come out. Since 
tlxcn he has operated on the left shoulder as well. He attributes ^e 
good results of tlie operation to the big lump of ragged muscle placed 
under the capsule strengthening the part and to the effect of the hemor- 
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iliage wluch leads to the formation of fibrous tissue. He is not inclined 

muSlp + 1 ^-^ transplanted slip of 

did tlus_ operation five years before on a professional 
acrobat and no dislocations followed the operation, but he had lost so 
much deltoid that his shoulder-joint musculature was incapable of 
bearmg the full brunt of his gjnnnastic maneuvers. He entered tlie 
amy, but Flatt believed m a comparatively low category. Threthowan 
plicated the capsule in 2 cases, in 1 twelve months and in the otlier 
fifteen months before, and he had not heard that they had relapsed 
since. 


Pseudomyxoma Peritonei,— Biggs U«??. Svrg., 1920, Lxxi, 619) says 
that tliis condition may be described as an inflammation or irritation 
of the peritoneum, caused by the discharge of the epitlielial lining and 
the contents of a pseudomjTcomatous cyst of the ovary or appendix, 
and resulting in the production of pseudomucin and secondary tumor 
formation. He tliinhs tliat the most tenable theory as to etiology is 
tliat of cellular implantation: the epitlielial cells lining the cyst, together 
iritli the pseudomucinous content of the cyst, being discharged tlirougli 
a rupture of the cyst wall into the peritoneal cavity, the cells there 
functioning as they did in their original situation. Pive cases are 
reported vdth the operative and patliological reports in each. He con- 
cludes tliat the condition is much more common than is generally recog- 
nized. Caused by cellular implantation it is histologically benign, but 
may be clinically malignant. If it is considered to be a form of cancer, 
it must be assumed that pseudomucin inliibits its destructive power. 
It may originate in tlie ovarj' or tlie intestinal tract; OA'arian origin 
being by far tlie most frequent. If it is appendiceal in origin, the 
appendix has been tlie seat of chronic inflammation. Early invasion 
of the peritoneum is characterized by a pebbly appearance. In early 
cases the condition will sometimes be cured, and at any stage it may be 
inhibited, by operation. 


Birth Paralysis. — ^Platt (Jour. Ortliop. Siirg., 1920, ii, 273 ) reriewed 
tlie literature in an effort to arrive at a working hypothesis in dealing 
with tliese cases and particularly in our teaching. He has had 23 cases 
of birtli paralysis and in analyzing tliem he makes four groups. In 
group 1, in wliich there were 12 cases, the actual paralysis had recovered 
and the patients presented the typical subluxation of the shoulder-jomt 
noth a fixed internal rotation curvature of the arm. The mecliamca 
disablement was due simply to the torsion and the general underdeve - 
opment of the limb in lengtli and caliber according to tlie length of 
time the disability had existed. Group 2, in which there were 6 cases, 
showed a typical subluxation of tlie shoulder-jomt combined infJi n 
residual parSysis affecting the extensors of the wrist, fingcm and 
thumb The paralysis in tlie extensor group of muscles ^^^overed im 
nostural treatment in 4 out of 6 cases. In group 3 there were 3 ci^es 

wliid. showed varying gjades ot Jn Pf 

observed later to have disappeared completelj . In group 4 
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2 cases whicli showed exceedingly flail limbs. In one the right arm was 
BTofoundly wasted as seen in anterior poliomyelitis and there \vas the 
usual downward subluxation of the head of the humerus. Platt per- 
formed an arthrodesis in this case. In the second patient, a girl or 
eighteen, the left arm showed profound atrophy and lack of deve op- 
ment in the left upper limb with a flail shoulder and wrist-jomt. Platt 
explored the' plexus above the clavicle in this case but found no trace 
of any lesion in the supraclavicular triangle, the nerve cords being intact 
but small and on stimulation giving results identical ivith the clinical 
findings. He experimented on stillborn full-time fetuses, employed all 
varieties of violence embodying the maneuver of separation of the 
shoulder from the head both before exposing the plexms and after. He 
failed to rupture any cord in any experiment, and on the closest inspec- 
tion was unable to see any evidence of' rupture of the nerve sheath. 
With excessive force he was unable to produce any dislocation of the 
shoulder-joint, separation of the epiphysis or in fact any demonstrable 
lesion of the shoulder-joint capsule. After weighing the clinical evi- 
dence he concludes that there is a certain amount of evidence in favor 
of including under the head of birth palsy two distinct groups of lesions. 
Under treatment he suggests that before the supraclavicular plexus is 
exposed in a case of birth palsy there should be in addition to complete 
paralysis of a muscle group which has persisted for more than twelve 
months, definite wasting such as is seen in true complete nerve injuries. 

Compression Fractures o! the Lower End of the Radius.— Htevens 
{Amu Surp., 1920, Ixxi, 594) says that fractures of tlie lower end of the 
radius (so-called Colles) are always compression fractures, the compres- 
sive side breaking first, literally collapsing. The first point of fracture is 
the point of greatest compressionupon the cortical surfaceof bone because 
the stress increases both in compression and tension the further away 
from the neutral axis. It breaks in compression because the compres- 
sion is much greater than the tension. Green bone reacts to strain like 
wet timber. It breaks at the lower end of the radius because there are 
several forces, and the resultant is on the lower end of the radius pos- 
teriorly. This is due to direct compression from above, the hammer 
blow from below, the resistance botli to compression and to blow being 
not in the center of gravity, but excentric to it and, therefore, increasing 
the strain. It is also due in part to tlie velocity of stress and the molec- 
ular inertia of material. The compression fractures of the lower end 
of the radius show the evidence of compression. There is actual loss 
of substance but no impaction. Breaking up of the impaction (so-called) 
cannot restore the planes of the articulation, nor does it do so. It might 
be possible by traction over a long period of' time to separate this 
crushed surface and permit its being filled in by new bone, thus replacing 
the plan^ of the articulation, but to do this would be to sacrifice some 

reduction 

lo loucd by early passive and active motion uill return all or nearly 

iwemv^hT’'' ^‘Sht occupation withiX 

tuent^ -dajs. Any retentive apparatus other than a leather wrist 

in a 
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Finger Exploration of Gunshot Wounds of the Brain.— Toavne 
and Goethals {Ann. Surg., 1920, Ixxi, 531), from a careful study of 
28 cases and of the literature, concluded that the entry of a foreign body 
into brain tissue causes irreparable damage to a more extensive area 
than that involved in the actual tract of the foreign body, and this 
cavity is further broadened by hemorrhage; hence the size of the 
metallic fragment or of the dural aperture is not a true index to the 
wader area of damage represented by the brain cavity. When such a 
cavity is not over 7 cm. deep and large enough to admit a finger, clean- 
ing watli forceps under careful finger control gives absolute insurances 
against sepsis, and only very rarely causes increased cerebral trauma 
which is slight and recoverable. Cleansing of such a cavity by Cushing’s 
method of catheter palpation is sometimes not complete and tlierefore 
does not abvays prevent sepsis; it necessitates a prolonged operation; 
and it is successful only in the hands of those who have had a large 
experience in its technic. Brain wounds not suitable for finger palpa- 
tion must be cleaned as well as possible by the catheter method, curet- 
tage, or magnet extraction, or a combination of these methods. The 
tendency of the difficult catheter tec hn ic to make this a special field, 
which requires that the wounded imdergo delay if a trained neuro- 
logical surgeon is not at hand, is not for the best interests of the patient, 
who is put under increasing risk of encephalitis with every preoperative 
hour. Brain woimds, and especially those suitable for finger palpation, 
are easy to clean rapidly and successfully if a few proper instruments 
are available. Any surgeon fitted to do front line work can quickly 
acquire the technic and do these cases in well under an hour; and, with 
experience in judging which casualties are inoperable may well succeed 
in evacuating 75 per cent, or more of his operated cases. 
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The Effect of the Subcutaneous Injection of Adrenalin Chloride on 
the Heat Production, Blood-pressure and P^se-rate in Mam- 
in a series of 73 experiments on patients suffering from various dis- 
orders of the ductless glands, Sandiford (Am. Jour. Physiol, 1920, li, 
407) found tliat adrenalin chloride (0.5 c.c. of 1 to 1000) injected su i- 
cutaneously invariably caused an increase in tlie metabolic rate, usua y 
accompanied by an increase in ventilation and respiration rates, number 
of heart-beats per minute, volume of each beat and a greater utilization 
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systolic and decreased diastol „ jZ^alin reaction and tlie degree 

tand between the mten^ty ot a saetabolie U 

;!sr.rxi"it-:E— ie -.1. 

combustion. 

The Results oi Protective Inoculation Against In^uenza in the Army 
at Se l 918 -m 9 .-L™xK (Bri^^ Med Jour., ^ebimary 14 
1920 n 214). The vaccine formula recommended by a conference 01 
bacteriologists, of which Leishman was chairman, was as follows; B. 
influenzte, 60 millions; streptococci, 80 millions; pneumoMCCi, 200 

millions per C.C. Several strains of each organism were used, i wo doses 

were given, the first 0.5 c.c., and the second, after ten days mterval 
1 c.c. The followmg table is a summary of the results obtained: 



Inoculated. 

Non-inoculated. 

Number . . . . 

15,624 

43,520 

Incidence of attack per 1000 

14.1 

47.3 

Incidence of pulmonary complications 
per 1000 

1.6 

13.3 

Deaths per 1000 

0.12 

2.25 


Later, as the etiological role of Pfeiffer’s bacillus came more and 
more into prominence, the vaccine formula was revised so that each, 
cubic centimeter of the vaccine now in use contains 400 millions of B. 
influenzffi. 


Intravenous Protein Therapy. — The principal “foreign proteins”' 
employed intravenously by Gow (British Med. Jour., February 28, 
1920, p. 284) are peptone and emulsions of the coli-typhoid group of 
organisms, the protein-complex of this group being the most efficacious • 
in inducing the " protein shock.” He has also used autogenous vaccines 
in pyelonephritis with good results. Within fairly wide limits the size 
of the dose of killed B. coli vaccine has little effect on the severity of Ae 
reaction.^ The initial dose may be between 50 and 100 millions. The 
reaction induced by peptone is proportional to the dose; he gives from 
5 to 10 c.c. of a 10 per cent, solution. He describes in detail the technic 
of admmistration and the reaction of the patient: rigor, abdominal 
distes, fever, drop in blood-pressure, decrease in the number of the 
T on nnn”'^ ® followed by a rapid increase to a maximum of 20,000 
to 40,000 per c.c. There may be dyspnea and cyanosis, which are 
speedily relieved by the hypodermic injection of adrenalin of atropine 
sulphate. Usually most of the symptoms have subsided by the seventh 
Hour, tiie temperature returns to normal within twenty-four hours* 
occasionally facial herpes develops tivo or three days^ later. The 
principal types of cases benefited are: Infective diseasL in which the 

’’I •''u eiven for specific 

and shock effect. Those in which the causal organism is unWn 
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(rheumatic fever, etc.). Here tiie protein treatment is given solely' for 
its non-specific effect. Those in which tlie causal organism is known 
(pneumonia, 'gonorrheal arthritis, etc.), but in wliich specific vaccine 
tlierapy is of little value. Here, too, the vaccine is given entirely for 
the shock effect. Chronic disorders of doubtful or unknown etiology 
(psoriasis, broncliial asthma, etc.). In pyogenic affections, both local 
and general, intravenous vaccine therapy is of value. In septicemia 
it is difficult to produce a rigor ivitii a plain or sensitized vaccine alone. 
As tlie ultimate results are better when such a reaction occurs, Gow 
recommends the simultaneous subcutaneous administration of anti- 
streptococcus pyogenes serum. This renders tlie reaction more likely 
to ensue, possibly owing to the more rapid liberation of endotoxin. 
He has given peptone intravenously in conjunction uitli sensitized 
vaccine subcutaneously in streptococcal septicemia, and is comnneed 
of its beneficial effects. In conclusion, Gow states emphatically tliat 
even in tliose diseases in which it is of value, intravenous protein tlierapy 
is to be regarded solely as an accessory to other remedies. 


Anemias of the Hemolytic Group. — (Proc. Roy. Soc. Med, 
1919, xiii, Sec. Med., p. 1) believes tJiat there is a group of anemia, 
or of morbid states vdthout anemia characterized by (1) familial, 
hereditary or any congenital tendency; (2) paroxysmal course; (3) 
clianges in erythrocytes; (4) due to changes in plasma; (5) tending to 
make red blood cells more easily destroyed. The diseases, nith the 
exception of hemolytic jaundice, are rare. They are (1) congenital 
hemolytic jaundice; (2) Dresbach’s syndrome; (3) Herrick's anemia; 
(4) Malin’s syndrome; (5) Clough and Richter’s syndrome. (I) 
Hemolytic jaundice, as is well known, is eitlier familial, hereditary or 
congenital. The acquired tjqie differs somewhat but is more like the 
familial tjTpe than any other disease. Paroxysms of hemolysis are 
usually observed. The erythrocytes are more fragile tlian normal and 
tJiere is an abnormal number of reticulated cells. No absolute proof 
of plasma changes has been demonstrated. (II) Dresbach’s syndrome 
consists of the presence of elliptical erythrocytes in a healthy man. 
Three such instances are known. There is no anemia. Bishop’s 
two cases were children of the same family. (Ill) Herrick’s anemia, 
the so-called “sickle-cell” anemia, has occasionally been familial in 
occurrence. The course is paroxysmal v,dth acholuric jaimdice. TJie 
plasma of some of these cases produced similar changes in tlie red blood 
cells of the father’s blood. All the patients were negroes or imdattocs. 
(IV) Malm’s Sjmdrome: The characteristic feature is anemia 
splenomegaly and the presence in the blood of active phagocj'tes. Only 
tliree cases are on record. The wliite blood cells increase in m^ber and 
the red blood cells decrease in number, ivith progressive splenic enlarge- 
ment. The relation to leukemia is not known. Both red bl^d cells 
and wliite blood cells are devoured by the phagocjdes. (^0 Famiha 
auto-agglutination was described by Clough and Richter occurring 
in a niotlier and daughter. No other eiddence of hemopoietic disease 
w'as present. Group Pathologj': There is a disturbance o 

the plasma, ivliich may alter the reaction of the red blood cells to Jiem - 
vsis or change their shape or alter their humoral reactions in som 
qilained way, thus allowing auto-agglutination or phagocytosis. 


unexT 
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Tuberculous Empyema. — Duhopf {Am. Rev. Tuberculosis, 1919, 
- Arcin') rpnorts on 20 cases of tuberculous empyema observed among 

Si2 patients {2.2 per cent.)^ ^“^“aSptdTXclns 

u"st«y s^deMue to rSptnre of the Inn.^ 
Thftemperature rises arid there is pain and dyspnea which lessen as the 
effusion aupeats. SvTnptoms of toxemia and fever may be staking y 
absent for^many months. There is usually a well-m^ked pulmoimry 
lesion. Dyspnea is usually absent after the initial reaction. _ The 
condition may be latent for years. In this series four xuptmed into a 
bronchus and six burst tlnough the chest wall. Diagnosis depends on 
study of the pleural fluid in wliich B. tuberculosis is usually easily 
demonstrable. At times acid-fast bacilli are found although gmnea- 
pigs are not infected. Prognosis is bad but duration of life depends on 
the amount of pulmonary involvement and on the presence of complica- 
tions tis “Well fls on. th.6 psitionts rcsistencc. Trcfiftmont. The ciuthor 
has tried many kinds but tliinks the patients do better when let alone, 
unless there are reasons for relieving pressure symptoms . Thoracentesis 
may often be followed by a persistent sinus. Wheh symptoms are 
marked and there are rapid cachexia, high fever, etc., rib resection and 
drainage offer the only chance of prolonging the patient’s life. The 
author states that the fluid is pus or seropus, due to infection of the 
pleural cardty by B. tuberculosis, caused usually by lung rupture often 
followng artificial pneumothorax. 


A Preliminary Study of Clinical Activity.— Brown, Heise, Peteofp 
and Sampson {Am. Rev. Tuberculosis, 1919, iii, 612) attempt to define 
clinical activity as that state in pulmonary tuberculosis in which 
pathological activdty is not latent but is producing through the actual 
and immediate absorption of poisons certain clinical or laboratory 
manifestations of disease, which disease may in tmn be progressing, 
stationary or even for the time-being retrogressing. If tubercle bacilli 
are present in tire sputum, clinical activity is three times as likely to 
occm if rales are present, but even then only one-half of these are 
clinically active. If tubercle bacilli are not present, then clinical 
actmty occurs in only one-fifth of, the cases irrespective of whether 
rales are present or not. In cases v^dthout rales as many patients are 
climcally active when tubercle bacilli are absent as when present. In 
eleven (44 per cent.) of the 25 cases ndthout tubercle bacilli only a 
peribronclual or questionable parenchymatous lesion was found Of 
th^e 11 cases, 6 liad hemoptysis, 1 had tuberculosis of the eye and 4 
had pleumy. As far as could be ascertained clinical activity does not 
V ary whetlier sputum is present or absent. Whether rales are present 
or absent m patients with or-ndthout sputum is also of no importance. 


hsatiom QQ 1 ecorce et le syrndrome sensitif cortical 

{Rcr. dc mcd., 1919, xxxvi, 129) has very thorougUy reSS the Se 
ture concerning sensory disturbances following cortkauSionl an^ 
abstneed 21 eases and presented 3 non- oasj. the eS r^'* 
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discussion of earlier views may be read by those interested in the 
subject. The author concludes: "The- war wounds have shown that 
the sensory areas of the body are in the post-central g.iTus and that all 
types of sensation are thus represented in a very small area. Distinct 
topography of the post- and preaxial halves of the extremities is prasont. 
The perceptive functions, dependent on associative phenomena in die 
sensory cortex, are very easily disturbed by diffuse lesions. Varous 
modalities of sensation are more easily disturbed than others, dependent 
soinewliat on the nature of the lesion. In grave lesions the anesthesia 
may be coinplete. In less extensive lesions the sense of position and 
movement is usually more disturbed than tlie other modalities of 
sensation, although these too are often altered in varying degree. There 
is thus no pathognomonic dissociation of sensation due to cortical 
lesions, although the syndrome of Verger-Dejerine is the most constant. 
The syndrome thalamique differs from the cortical syndrome, if idewed 
only from the sensory standpoint, by the different behavior of the sense 
of pain and by the affective reaction of tlie patient, produced by the 
sensory changes. ” 


Meningococcemia "Without Early Meningeal Involvement. —Rtbierke 
Herbert et Bloch (Ann. de med., 1919, -vi, 341). The authors 
report 5 instances of prolonged intermittent fever in wliich the inemn- 
gococcus was gro-wn from the blood and 2 other cases not proved 
bacteriologically but probably belonging to tliis group. The sympto- 
matology varied markedly. The fever, as a rule, is intermittent, vdth 
frequent chills, at times resembling charts of malaria patients. Irrup- 
tions, usually of papulo-erythematous type, are common. Usually a 
few new spots occur after a high rise in temperature. They may appear 
on any part of the body but are most frequent on extensor surfaces of 
knee and elbow and on forehead. Artlmalgias and myalgias are as 
frequent as fever and efflorescence. The commoner joints affected 
are knee, elbow and ankle. The joints often become red, swollen and 
tender. Persistent myalgia is not infrequent. Most observed cases 
of meningococcus septicemia have terminated by meningeal involve- 
ment. Three of -these cases presented meningeal involvement after 
the first, second and third montlis respectively. In some of the cases 
the cerebrospinal fluid showed increased cells and globulin, which, 
however, disappeared quickly when small doses of serum were injected. 
In 1 case an endocarditis of the aortic valves developed w'hich was 
due to the meiningococcus and quickly terminated fatally. The dura- 
tion of the disease varied from fifty to one hundred and thirty days. 
The general condition of the patient remained good, as a rule, in spitc 
of the high fever. Cultures of blood should be made in ascetic bouillon 
or egg bouillon. In 2 instances the organism was agglutinated by 
antimeningococcus serum and in 3 instances by antiparameningococcus 
serum. The cases were treated, as a rule, by specific antisera m large 
doses, botli subcutaneously and intramuscularly. 'IHvo of the cases 
died. One of endocarditis and one during a chill. 
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■ Gonorrheal Infection in Childhood.-BLANp ' yg’V’ 

Mnrrli 20 1920) Doints out that gonorrheal infection m little girls is 
SmJy co« but it is ob^isly impossible even to guess 
frequently this disease really occurs. Gmteras considers that 75 per 
ceiH. of the cases of vulvovaginitis is due to gonorrheal infection. 
Saprophytic organisms cause the remaining _2_5 per cent, of cases._ in 
tlie great majority of the cases of vulvovaginitis the infection is indirect 
and is often conveyed through ignorance or carelessness. The forms 
and methods of conveyance are innumerable. The clinical thermometer 
is said to form a coiumon rnedium of transfep Underclothing, bed 
linen, napkins, toAvels, sponges, wash cloths, sjainges, ba& tubs, and 
even bath water may be the medium of contamination. The majority 
of cases occur in early life usually between the second and tenth years. 
In most cases the systemic and local symptoms of vulvova^nitis are 
moderate and the course of the disease is also relatively mild. The 
constitutional reaction to the disease is not commonly observed by the 
physician as they have usually disappeared by the time that the patient 
appears for tseatment. The child usually complains of itching. There 
is also burning and stinging which is usually aggravated by urination. 
Tliis may cause a voluntary retention of urine. Shortly after the onset 
of tlie disease the discharge appears. At first it is thin and ichorous; 
later it becomes thick, yellow or yellowish green, and profuse. In the 
still later stages it becomes mucoid, creamy or watery. The diagnosis 
should be made first by a careful analysis of the clinical history, second 
by painstaking physical examination, third by a microscopic exami- 
nation of the discharge, and fourth by a serological or complement- 
fixation test. In the treatment prevention should be emphasized. This 
is especially imperative in institutions. . In the prophylaxis the most 
important point is the examination of the vulvovaginal secretions of 
all female children. When the disease appears isolation is most 
important. Tins should include instruments, linens and utensils as 
well a phpical isolation of the individual or individuals. The author 
begins active treatment gently so as not to upset the small patients. 
His first step is irrigation mth a non-irritating solution such as boric 
solution or preferably sterile water. After the confi^dence of the child 
is gamed he employs Lugol’s iodine solution in warm water. The 
solutions are applied tlirough a number four soft rubber catheter. He 
begins with a weak solution, usually a quarter of a teaspoonful to 2 
quarts of water or about a quarter of 1 per cent, solution. This is grad- 
ually increased until the strength reaches 1 per cent. Not less than 


one 


plloii of solution is used at a sitting. This is done morning and evenine 
for three or four weeks. Once a day about 1,5 minhns of a 25 per cenf 
solution of argjTol is instilled into the vagina wdth a medieme dropS 
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At tlie- same time the vulva is painted vdth the same solution and a 
pad of cotton saturated with the same is applied to the labia and vesti- 
bule. After four to six weeks the irrigation is used only once a day. 
Treatment is continued until four successive negative smears are 
obtained and until the complement-fixation test is negative. 

Prognosis in Operated Cases of Hypertrophic Stenosis of the Pylorus. 
— Goldbloom and Spence {Am. Jour. Dis. Children, April, 1920) base 
thew report on a study of 163 cases operated by the Rammstedt method 
during a four-year period. They found that the duration of sjouptoms 
prior to operation was probably the most important single factor affect- 
ing the prognosis. When sjnnptoms had lasted less than four weeks the 
mortality was one-third as ^eat as when they had lasted four weeks or 
longer. The mortality-rate in artificially-fed babies was more than tiiree 
times that for breast-fed babies. In infants weighing seven pounds 
or less the mortality was tliree and a half times greater than in' those 
whose weight exceeded seven pounds. The mortality increased in 
direct proportion to the amount of weight lost pre\dous to operation. 
The mortality for breast-fed infants who had vomited for less than foin 
weeks, *and who had lost less than 20 per cent, of their best Aveight, Avas 
almost nil. The fatalities which occm* are due to accidents AA'hich are 
avoidable Avhen the operation is done by a skilful surgeon. 


The Clinical Role of the Fat-soluble Vitamin: Its Relation to 
Rickets. — Hess and Unger {Jour. A?n. Med. Ass7i., January 24, 1920) 
say that it Avould lead too far aAA'ay from the subject to discuss the 
various theories that have been advanced to account for the occurrence 
of rickets, and as the data are not adequate no definite conclusion can 
be made. There seem to be several causes at work, rendering the 
unravelling of the problem so difficult that there is a difference of 
opinion not only as to the particular dietary factor that is at faidt, but 
eA'en as to Avhether rickets is to be considered a disorder of dietetic 
origin. It should not be lost sight of that there is a prenatal factor 
involved. The fact that the negro infant, liAung side by side with the 
white in the larger cities and obtaining milk from the same source, 
develops rickets so frequently and so markedly, indicates that there are 
important influences to be reckoned with in addition to the food. In 
considering the diet a most important question is Avhether the recent 
theory as to the Autamin origin of this disorder can be maintained, and, 
more particularly, whether rickets should be attributed to a lack of flic 
fat-soluble Autamin. The clearest understanding of this aspect can be 
obtained by comparing tliis disease to the AA'ell recognized and established 
deficiency diseases, scurA^y and beriberi. By comparison it is shoAA'n 
that these two disorders are commonly manifested by AA'cakness and 
inanition, and there are not the fat apparently healthy babies seen in 
rickets. The most important thing is the fact that neither can be 
brought about by overfeeding. Rickets frequently dcA'clops in infants, 
receiAung too much milk rich in fat, proteins and salts. It is impossmic 
to make this fact go with the thought of a deficiency disease, i le 
studies of the authors shoAV that the fat-soluble A'itamin is not the 
controlling influence. They also shoAV that infants develop rickets 
AA'hile receiA-ing a full amount of this principle, and that they do iiiani- 
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in fat-soluble vitamin is slight, provided it contains a sufficient amount 
is complete in oW ways. The -^-ts -n ma^^ 
their health and vigor in spite of taking in amounts of f^t-soluble 
vitamins so small that they are rarely encountered in ordinary tunes. 
In spite of the fact that this vitamin is not widely distributed in nature, 
a disorder that may be termed “fat-soluble deficiency —marasmus 
or xeropthalmia— is hardly to be appreciated from a clinical standpoint. 
The study of rickets was undertaken on 100 children m a modern cliilcl- 
caring institution. These infants lived under excellent hygienic condi- 
tions, their nursing and care was the same, their fodU was prepared m a 
central diet kitchen, and they remained in the institution for the entire 
period of observation. Once a month they were examined for rickets. 
This included a notation as to the size of the fontanelle, the beading of 
the ribs, the enlargement of the epiphyses, the condition of the muscula- 
ture, the eruption of the teeth, the static development and the like. 
They were placed on various diets; an abundance of fat and fat-soluble 
vitamin in the form of milk and cream, a deficiency of these substances 
as in skimmed milk, and abundance of water-soluble vitamin as in auto- 
lyzed yeast, and diets such as Mellin’s food or condensed milk. In all 
cases there was but one deficiency in the diet, which was adequate in 
quantity and therefore in its caloric value, and contained in every case 
sufficient antiscorbutic foodstuff. They realize that a. test of tliis kind 
should be carried out for years and consequently it is impossible to lay 
down absolute conclusions. They were able to draw some conclusions. 
They call attention to the fact that the laboratory results are absolutely 
at variance with the opinions of most clinical observers, who believe 
that rickets follow overfeeding. There is no delicate indication of what 
may be termed latent rickets or subacute rickets. This can only be 
recognized by matabolism tests. After a preliminary study they found 
that beading of the ribs, especially in conjunction with the enlargement 
of the epiphyses, furnished the most reliable criterion of the course of 
the disease. It was found that six grades of beading could be distin- 
guished. Physicians in general and pediatricians in particular, regard 
beading of the ribs as a pathognomonic sign of rickets. The writers 
noted that there was also a marked beading in infantile scurvy, but 
that the beading became rapidly less or disappeared upon the adminis- 
tration of orange-juice or other antiscorbutic food. In other words 
there IS not only a rachitic beading but also a scorbutic beading This 
conforms to the observation in experimental scurvy, as was noted in 

same way but to a less extent in scurvy 
as ell as m rickets there is seen the enlargement of the epiphyses. This 

conSns^toTar'' m regard to these two 
conditions, so that years ago scurvy was thought to be acute rickets 

r,? “'r'h' 

itainm It is of interest to note that beading of ribs has been ohservpH 

4 regards tie 

n.'ciemc ana non-dietetic measures on the deve!nr>mpn+ r.f - 4 . 

«ns round that ricketo could develop in s^terftTuud^Letf Lh 



454 


PROGRESS OF MEDICAL SCIENCE 


air. It was also found that a liberal allowance of light could not pre- 
vent the development of this disorder. Five cliildren were given daily 
treatments with the violet ray. This treatment made no improvement 
on the rickets. The test diets were interesting from a point of \dew 
apart from the subjeet of rickets. In spite of the results of the experi- 
ments of others on ratSj the authors failed to note similar results clin- 
ically. The only abnormal condition that they have noted has been a 
mild retardation in weight. Their experience led them to believe that 
under exceptional cirpumstances as in time of war, the danger to the 
infant from a deficiency of the fat-soluble factor is one not to cause great 
apprehension.^ It is not so widely distributed in nature as the water- 
soluble vitamin, but infants seem to be able to thrive for long periods 
on small quantities if the diet is otherwise complete. The great danger 
arises from diets composed merely of cereals and water or perhaps an 
insufficient amount of buttermilk or skimmed milk. There is a great 
danger of attributing to vitamins many little understood phenomena. 
They call attention to the peculiar and almost specific role played by 
cereal in the nutrition of infants. The gains produced could be recog- 
nized as due to an addition of any of the recognized vitamins, as diets 
rich in the fat-soluble, water-soluble Autamins, antiscorbutics, rvere 
improved by the addition of cereals. It was also not due to the simple 
increase of caloric value for the amount of food was comparatively 
insignificant The simplest and most direct e.xplanation of this is 
that this carbohydrate brings about a more complete oxidation and 
therefore a better utilization of the food. 
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The Care of the Pregnant and Nursing Woman. — Boitret {Arch, 
mem. d’obst., August, 1919) describes methods for caring for pregnant 
and parturient women in recently constructed maternities and under 
conditions in which much can be done to improve tlie health and vigor 
of the offspring. He believes that a modern maternity should include a 
portion devoted to the disorders of pregnancy, another in which labor 
and the puerperal period receive attention and an infirmary for abnormal 
cases, and in addition an out-patient or dispensary ser^^ce. The portion 
allotted to the disorders of pregnancy may contain four rooms, in which 
are torn beds each. The maternity portion for labor and the puerperal 
period should have twenty beds, of Avhich six are in isolated rooms; 
tu’elve in two wards containing six beds each and two beds in a large 
room with an incubator for infants. The infirmary should have a dozen 
beds, six in rooms of one or two beds each for infected cases and six for 
aseptic cases. The dispensary should be connected with tlie whole of 
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the maternity. The infirmary department and that devoted to labor 
should be independent and the infirmary should, again be divided into 
two parts: one for septic and the other for aseptic cases. These should 
be separated. The infinnary should be of two parts ; one for septic and 
the other for aseptic cases, completely separated, eacli with its sterilizing 
room and operating room. There should be independent entrances to 
this portion of the maternity, but it should be possible to communicate 
directly with the maternity. While we may condemn such a communi- 
cation principle, practically it seems very necessary. The maternity 
proper, so-called, should contain not only beds for the lying-m patients, 
but rooms devoted to the care of infants and a pavilion for opeiations. 
The part reserved for operations is practically a small independent 
hospital, isolated in such a manner tliat if necessary one can readily 
exclude tliose from witiiout. There should be a sterilizing room, with 
two large horizontal autoclaves, and not only should (kessings be 
sterilized, but also bed-linen and the garments worn by patients in bed. 
There should also be two large reservoirs of sterilized water, apparatus 
for sterilizing instruments, appliances and room for ordinary labor, 
one for minor obstetrical operations and a large hall for clinics and . 
operations. In each of the operating rooms there should be a copious 
supply of sterilized water, hot and cold. The sterilizing service of the 
infinnary should be completely independent of that in the maternity. It 
may be built on the same model, but it needs to be very much smaller. 
The writer adds illustrative cases showing the benefits for patients or 
the different functions of the maternity hospital. 


Intra- and Extra-uterine Pregnancy. — Bissell (Am. Jour. Obst, 
December, 1919) records the case of a woman, married four years, 
without children. She had one abortion three years previously. She 
was taken subsequently with the classical symptoms of ectopic gesta- 
tion in the right tube. At operation there was a typical ruptured 
ectopic pregnancy in the right tube. The pelvic cavity was filled with 
blood-clots, but there was no active bleeding. The tube, ovary and clot 
were adherent to the uterus and pelvic floor and the ovary and the tube 
were removed. The left tube and the ovary were slightly adherent. 
The uterus was large and soft, apparently two months pregnant. The 
patient made an uninterrupted recovery, left the hospital and returned 
at tire normal termination of pregnancy, when she was delivered of a 
female child, -weighing four and three-fourths pounds. Mother and 
child made a good recovery. From the interval of time elapsing between 
the operation and childbirth tlie question arises as to whether this was 
not a case of t^ pregnancy. Many operators are accustomed to dilate 
and curette the uterus before removing by abdominal section an 
ectopic pregnancy. Recent study, however, has shown that this is 
injurious and the majority of operators omit it. 


An Early Ovum in Situ in the Act of Aborting.— Williams (Am 
Jour. OhsL, September, 1919) descnbes a rare and interesting eaL in 
v^ch an impregnated ovum was in the act of aborting. The growtl 
of the ovum was thirty-eight days after the end of the last period^ The 
o\Tim v as already abnormal and shows the youngest stage of hvdntir 
mole *cU the yet seen. Tl.e efntoined 
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uterus removed by supravaginal amputation from a patient, aged 
tlurty-nine j'^ears, married seventeen years, witli tliree cliildren. She 
had had eclampsia and phlebitis, then double femoral phlebitis, removal 
of the thyroid and repeated and prolonged attacks of mental depression. 
When first seen examination showed tlie uterus the size of a tlwee 
montlis’ pregnancy, but so firm and hard that a diagnosis of myoma 
was made. In ^dew of tire circumstances of the case it was decided 
after consultation to perfonn hysterectomy. This was done by tlie 
supravaginal method, retaining the normal tubes and ovaries. A tjT)ical 
corpus luteum was present in the left ovary. The patient’s convales- 
cence was uneventful, but her mental condition had not much improved. 
After suitable preparation serial sections were made of the specimen 
and thoroughly studied. No trace of the embryo could be found and 
the conditions were difficult to interpret. The decidua vera was tluckest 
in the midline of the posterior wall. Section through the decidua showed 
the tjTjical histological structure. The ovum was normal in location, 
and the only abnormality was tine absence of fetal vessels and the 
parenchymatous stroma of the villi and the presence of large hemor- 
rhagic areas scattered through the xiecidua outside the area of implanta- 
tion. The ovum was e\ddently a very early one and abortion was in 
progress. One pole of tlie decidua capsularis had ruptured and tlie 
corresponding pole of the oimm was retarded tlirough the defect. 

The Pelvic Articulations during Pregnancy, Labor and Puerperal 
State.— Lynch (Am, Jour. Obst., September, 1919)- re\dews the litera- 
ture of the subject and states that sufficient examples, of pehic separa- 
tion have been reported to excite interest in its mechanism. It is 
admitted that both tlie symphysis and sacro-iliac joints are lined vdtii 
synovial membrane, and it has been showm that the sacrum nonnallj' 
rotates within small limits on the transverse diameter. The posture 
of the body is all-important in bringing about tiiese different rotations. 
’fNTien the patient is squatting the promontory of tlie sacnim is shoved 
forward and the coccyx backward, thus increasing the diameter of tlie 
outlet. When the body is standing weight against the promontory 
pushes it backward, thus increasing the length of the conjugate vera. 
As the pehoc joints are softened in pregnancy the movements of the 
sacrum are increased. This condition consists in the phenomena of 
labor. Nature uses this condition to assist in fitting the fetus into 
the pehds as a preparation for labor. Mercurio’s position, afterward 
described by Watcher, is based upon tlie rotation upon the pehuc joints. 
In 500 cases the pehds had been found more mobile tiian that of non- 
pregnant in all but 2 per cent. The separation of the pubis was not 
more than 3 mm., and only in 16 per cent, was it more than 1 mm. 
There were symptoms of the condition in 15 per cent, and in 70 per cent, 
there was change in the gait of the patient. The vTiter had used tlie 
roentgen ray and had studied these joint conditions, and also had an 
opportunity of observing a case of rupture^ of the symphysis dunng 
labor, the case coming under his observation three years after tlie 
rupture occurred. Litzenberg had found in 1000 cases 96 patients who 
needed treatment because of some abnormal condition of the sacro- 
iliac joints. 
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Legislation Against Maternal and Infant Mortality. ^ : 

Jour. Ohst., November, 1919) has gone over tbe laws enacted by different 
States to protect mothers and the offspring at the time of birth. The 
States differ very gently. The New York code is probably the most 
complete regulation for obstetric practice available. Some ot the btates 
attempt to define normal and abnormal cases. ^ In regulating the 
tice of midwives States differ greatly in the minuteness with which the 
functions of the midwife are set forth. In several States tlie treatment 
of the TiewboTii is described iiv detail. The majority of States requ^e 
the registration of births and many exact the registration of the midwife. 
There is great difference in the standards of medical education to secure 
a license to practice for botli physician and nurses. In some States a 
certificate of character is required, in some reference from an obstetrical 
school of recognition, while others conduct examination in various ways. 
Examination for license to practice include a considerable number of 
questions in obstetrics. Examination for license is frequently written 
and oral according with tlie wishes of the examiners. The penalty for 
violation of the laws pertaining to parturition differs greatly in different 
States, and in some fine and imprisonment may be imposed at the same 
time. Whenever midwives are kept and intelligently supervised the 
question of disinfection of clotliing and equipment is included. Births 
must be reported in the majority of States within five days after the 
birth of the child. In summing up the whole situation it is found there 
is no uniformity of laws or even of required standards. Educational 
centers should be established to educate women in obstetric practice, 
whether as midwives, nurses, hospital officials or physicians. Com- 
munity centers even in rural districts, should prove valuable. Super- 
visors, suitably compensated, and well-paid obstetrical visiting nurses 
should be employed as educators of midwives and of parturient women 
as well. 


Extrap eritoneal Tumor Complicating Pregnancy. — ^Van Hoosen 
{Sxirg., Gynec. and Obst, August, 1919) reports the case of a primipara, 
aged diirty-three years, who summoned her physician because she was 
suffering from severe pain. On examination a large mass was found in 
the posterior cul-de-sac about the size of a very large orange. It seemed 
to be an incarcerated tube. As the patient was not at the period of 
wability, she was kept in bed and given narcotics and placed in the knee- 
chest posture at frequent intervals. By this means she was carried along 
until tlie seventh month, when section was performed. On opening 
die abdomen the tumor was extraperitoneal. The abdomen was closed 
vnthout performing section. An incision was then made in the posterior 
vaginal w^l and the tumor was found feeling somewhat like a fibroid. 
While an effort was made to loosen the capsule the tumor was penetrated 
md was found smooth to the touch and filled with a bran-like tissue, 
ilus was freely evacuated, followed by severe hemorrhage, which was 
controlled by gauze pac^g. The gauze was removed on the fourth 
day. On the following day the patient expelled a male child through 
the vagina. Th^ had been dead for a day or two because the external 

^ leukocyte count, 

S *d she have a very low one. She died turn weeks after 

the birth of the child. Ries studied tins case and stated that the tumor 
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wliicli he saw looked like a blood clot. On microscopic examination 
an enormous quantity of syncytial tissue was found. The gross appear- 
ance of the tissue resembled that of a blood-clot. The tumor was 
undoubtedly a syncytioma malignum. 
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Small Radium Dosage in- Cancer. — During the past two years 
Samuel {Am. Jour. Roentgenology, 1920, Yoi, 42) has limited liis expos- 
mes to radium for malignancy of the uterus, to twelve hours, not using 
over 50 milligrams of the element, the dosage being 600 mg. hours for 
each treatment. His first year of radiotherapy was very disastrous 
during which time he used 160 mg. of the element for twelve hours and 
in a few cases for a longer time Seeing the marked benefit from the 
smaller dosage, he thought larger doses and heaYuer screening would 
accomplish better results, but after seeing quite a number of fatalities 
which he felt sure were due to overdosage, he now makes tlie plea for 
smaller doses and at least a ten-day interval betnmen exposures, filtering 
more at each exposure and stopping for four weeks at tlie end of the 
third exposure He has been able to accomplish just as good results 
with this method as he did with the larger dosage, and "with more com- 
fort to the patient The patients are not toxic after the smaller dosage, 
the bladder symptoms are eliminated and no proctitis is seen, all of 
which make the patient more miserable than does the growth. He 
generally gives three cycles of tlrree treatments each vith four weeks 
rest after each cycle. At the end of tlrree montlis, the treatments are 
resumed. 


Trichomonas Vaginalis Vaginitis. — A type of vaginitis duo to the 
trichomonas vaginalis, an infusorial animalcule, has been deseribed by 
De Lee {Illinois Med. Jour., 1920, xxxvii, 186), wlrich is charaeterized 
clinically by obstinate vaginal discharge, pruritus, sleeplessness, burnmg 
and general weakness. The vulva and vagina are reddened and often 
rough like a nutmeg grater and sometimes minute hemorrhages are ^en 
in the vaginal epithelium. The cervix is sometim^ affected. Ihe 
discharge is profuse, mucopurulent, thin, bubbly, acrid and has ^ 
agreeable odor. Its irritating character is shoYvn by the erosion of tne 
skin, and especially in fat women there is an obstinate foul smelling 
intertrigo. Sometimes there are pointed cbndylomata similar to tliosc 
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whicli are frequently present in cases of gonorrheal vagmitis. The 
diagnosis is easy. Even the clinical appearance of the vagina will 
suffice, but it is the work of but a mompt to put some of the fresh dis- 
charge under the microscope and examine it, unstomed, before it ones. 
The animalculse are at once discovered by their active flagellation, ihe 
treatment that De Lee recommends is also very easy but it must be 
thoroughly done, preferably by the physician himself. The patient 
should be put to bed for two days. On the morning of the first day the 
vagina and vulva are scrubbed vigorously with tincture of peen soap 
and water using a rough cloth and going most thoroughly into every 
fold and crevice. The soap is then rinsed out with sterile distilled 
water. This process is repeated three times and then a bichlorid 
douche is given with friction, every fold and crevice being washed 
This is then washed out with sterile distilled water and the patipt 
rests in bed. On the next morning the vagina is again washed out with 
green soap and water after which it is packed with cotton soaked with 
glycerine (4 parts) and sodium bicarbonate (1 part). The folds and 
crevices of the vagina are filled with the cotton and the vulva is smeared 
ivith the mixture. Next morning the tampon is removed and a sterile 
water douche is given. The following morning the secretion is examined 
under the microscope for trichomonas, but they are usually gone by 
this time. Only morning and afternoon douches of 2 per cent, soda 
solution are then given, but if the animalcules should return, the treat- 
ment should be repeated. 


Rational Treatment of Uterine Cancer. — After reviewing the statis- 
tical side of cancer of the uterus, both from the standpoint of operability 
and of curability. Little {Minnesota Med., 1920, iii, 169) concludes 
that the rational treatment of carcinoma of the body of the uterus 
consists of a panhysterectomy followed by prophylactic radiation with 
radium. In cervical carcinoma in the operable stage, either pan- 
hysterectomy followed by radiation or a thorough radiation without 
operation should be performed. From his present experience and 
observation, he is inclined to the belief that as good or better results 
can be obtained from radiation alone, with practically no danger or 
pain to the patient, radium penetrating beyond where the knife can be 
used. In inoperable cases, radium is much superior to any other 
treatrnent. T^ere there pe large fungating masses producing toxemia, 
they should be removed witli the cautery followed by radiation. He has 
abandoned the Percy cautery for radium and he does not advocate the 
Wertlieim operation because of its high primary mortality, its serious 
sequelce, such as vesical, ureteral and rectal fistulse, and because there 
are too few cures to compensate the difficulties and dangers encountered 


Pulmonary Infarction Following Gynecological Operations. — 
beveral consecutive deatlis from pulmonary embolism in the Gvneco- 
logical Department of tlie Johns Hopkins Hospital aroused the interest 
^^HARTON Jo/ms EoiMns IIosp., 1920, xxxi, 

compiling their statistics but a short 
-Iv I ^ observation that, m the case of many patients 

wth phlebitis who later developed pulmonary complications, a diagnosis 
of pleurisy or pnemnonia had been made without any reference to the 
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possibilitj'’ of infarction. In their clinic the diagnosis of pulmonary 
infarction has been anything but good. They have recognized only 10 
per cent of their cases, which they believe is due to the fact that the 
diagnosis has been based practically always upon tlie physical findings 
in the thorax instead of the whole clinical picture. The tjT)ical case of 
pulmonary infarction occurs in a postoperative patient who is con- 
valescing from a ]aparotom5’’, frequently a hysterectomy. This com- 
plication occurs practically always in the second or tliird week after 
operation. The temperature curve is quite characteristic when not 
complicated by other factors. The patient has a low unexplained even- 
ing temperature of 99 ° to 100 ° F. after operation. After the day of the 
infarction the temperature rises sharply, but seldom goes much above 
102° F. The curve is hectic in tjq)e, not like tliat of pneumonia. It 
reaches its liighest point between the second and fourtli days and 
usually drops almost to normal again at the end of a week. Infarction 
almost always makes its appearance in an acute attack witli sharp 
sticking pain over the ribs as the dominant symptom. The attack may 
rarely be accompanied by a definite chill, although chilly sensations are 
rather frequent. The leukocyte count varies between 12,000 and 18,000 
and is of little help in the diagnosis. The physical signs rarely make 
their appearance before the second day and the most constant of these 
is the friction rub, wliich was noted in 75 per cent, of their cases. They 
believe that it is probably present in a greater number, but tliis repre- 
sents only those cases in wliich it was noted upon the history. Rales 
were heard in 75 per cent, of the cases ; they are usually e^^dent a little 
later than the friction rub. Impairment and changes in the breadi 
sounds appear last and were noted in 63 per cent, of the cases. Pain 
ushers in the attack and is always tlie predominant symptum. Cough, 
while present in 63 per cent, of the cases at some time, is usually not 
severe, and in most cases is unproductive. Hemoptysis was present 
in 36 per cent, of the cases and when present, practically clinclies tlie 
diagnosis. Phlebitis, pain and'swelling of the leg occurred in 41 per 
cent, of tins series, and when present is just as confinnatory as hemop- 
tysis. In the typical case, the patient is out of bed, convalescing in 
a normal way when she is seized vith a sharp pain in her side, more 
especially on deep inspiration. The nurse promptly returns her to bed 
and takes her temperature, finding it to be 100° F. the ward doctor 
is informed, makes a careful examination of the chest, but finds notlnng 
definite. The patient is reassured and forgotten. On the follovnng 
morning, in making liis rounds, the doctor is informed tliat the patient 
still complains of pain in her side and that her temperature is 102 1’,. 
He goes over her chest promptly, finds a friction rub, vdth a few rales 
below the angle of the scapula and makes a diagnosis of dry pl^®\sy. 
A day or two later the patient may develop hemoptysis or phlebitis 
of the leg. She usually makes a prompt recovery and in ten days t le 
little pulmonary upset is a thing of the past and forgotten. As a resu 
of their extensive study on this subject, Hampton and lAdiarton con 
elude that postoperative venous phlebitis^ and thrombosis are no 
peculiar to any particidar type of gynecological operations. 
a number of conditions that favor thrombus formation, but . 
believe that infection and trauma play the most importan p* • 
Phlebitis and thrombosis of tlie" leg veins, when associated with p* 
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The Relation of Pregnancy and Reproduction to Tumor Growth. 
Wliile somewhat diverse views have been expressed concerning the 
influences exerted by pregnancy on tumor growth, the consensus of 
opinion seems to be that during pregnancy the proliferation of the new- 
growth is retarded. Obviously experimental animals in which sponta- 
neous tumors develop offer the most favorable opportunity for the exact 
analysis of the subject. Slye {Jour. Cancer Res., 1920, v, 25) studied 
the rate of growth of an alveolar tubular carcinoma of the mammary 
gland in sixty female mice during their reproductive and non-reproduc- 
tive periods. All of the animals had previously born young. In thirty 
of these after the tumor appeared no young were again born and tumor 
growth in these was compared with tliat of the remaining thirty, in 
which young were constantly born after the appearance of tumor. 
The results tabulated demonstrate in a very striking manner the influ- 
ence of pregnancy in modifying the rate of growth in the coexistent 
tumor. The amount of tumor grown by tlie non-reproducing animals 
was much greater than that grown by the reproducing animals, the 
daily rate in the former being much in excess of that in the latter. 
Tumorous mice which are not bred live from four to six weeks after 
tile appearance of tlie tumor, which proliferates with great rapidity, 
while tlie reproductive animals live from eight months to a year, 
during which time the tumor becomes almost quiescent. The number 
of the jmung borne appears to be a factor in retarding the rate of growth. 
Wien the mice cease reproducing the tumors commence to grow again 
witli renewed rapidity and the female only survives six to eight weeks 
after the birtli of the last litter. It was also observed that multiple 
tumors were more frequent in non-reproducing than in reproducing 
animals. 


The Relation of Inbreeding to Tumor Production.— Since inbreeding 
does not characterize the human race, any exact and comprehensive 
l^he relation of inbreeding to the incidence and inheri- 
tability of tumors must necessarily be derived from experimental 
animals. Slye has previously demonstrated that cancer inheritance in 
mice follows Alendelian ratios. These results were obtained by selected 
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mating. Similarly it is only by selected inbreeding that any increase 
in the numbers of tumors in a str,ain can be produced. Tiius, Slye 
(Joiir. Cancer Res., 1920, v, 53), by selected inbreeding (mating brotlier 
and sister of a hybrid strain carrying a definite percentage of cancer) 
in tlrree branches obtained new strains witli widely varying cancer 
incidence. One branch gave a tumor-free line, a second yielded a 
heterozygous line {i. e., mice not themselves developing cancer but 
carrying it potentially) while the third was an extracted tumorous line. 
Since the progenitors of each line were brotliers and sisters, and they 
were bred in the same manner, inbreeding, per se, was obviously not a 
factor in occasioning an increase in cancer. “ \^dlat is put into a mating, 
and not the manner of putting it in, determines what characters shall 
appear in the offspring.” It was shown that inbreeding, by lowering 
the vitality and diminishing tlie fertility of a strain, could eliminate 
cancer by racial extermination. It is important, in the analysis of 
results on the incidence of cancer, either spontaneous or inoculated, to 
bear in mind that the lowering of the vitality of a strain through inbreed- 
ing as well as by the hybridizing of stock which gives rise to inferior and 
infertile strains tends to decrease the percentage of cancer mtliin the 
strain. The author maintains that “in the demonstration of tlie 
inlieritability of cancer and other tumor types in mice their inherita- 
bility for man and every other species in which they occur has also 
been demonstrated.” Further, since cancer and non-cancer tendencies 
segregate out and are transmitted as such in hybrid crosses, cancer 
being a recessive, can be eliminated from the human race, where the 
matings are hybridizations, by selected mating. 


Varieties of Streptococci with Special Reference to Constancy.— 
Clawson (Jovr. Infect. Dis., 1920, xxvi, 93) in a study of strains of 
streptococci isolated from various sources, paid particular attention 
to the constancy of the special characteristics, such as peculiarities of 
morphology, action on the blood-agar plate, fermentation of various 
carbohydrates, agglutination and complement-fixation reactions, in 
an attempt to discover whether the various classes adopted by previous 
workers have sufficient relationship to source, habits, pathogenesis 
or other particular characteristic to justify such grouping. From the 
author’s investigations there seems to be no direct relationship between 
the length of chains and pathogenesis in streptococci. Capsules were 
found less commonly among hemolyzers than among non-hemolyzers. 
Of tlie 134 strains, hemolysis was constant after nearly two years 
of artificial cultivation, only 4 regularly failed to ferment lactose, only 
2 alwmy^s fermented marniit and only 3 always failed to ferment salicin. 
Evidence pointed to the fact tliat all non-hemolytic strains were raet- 
hemoglobin producers Avhen grown on suitable mediums, and of 150 non- 
hemolytic strains investigated, only 5 ahvays failed to ferment lactose, 
36 always fermented mannit and 75 always fermented salicin, there 
seeming to be more uniformity of fermentation among hemolytic than 
non-hemolytic streptococci. 'The regular type of fermentation place 
most of tlie non-hemolj’^tics in the class of S. mitis and S. sahyanus 
(Holman). Considering the lack of relationsliip betrveen fermenta ion 
reactions and source or pathogenesis, and the unde distribution o 
organisms falling into non-hemolytic groups, the author believes i i 
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doubtful wbetlier any of the smaller groups of non-hemolytic strepto- 
cocci deserve a place in classification.^ p also prefers the term S. 
hemolyticus to S. pyogenes and S. viridans to S. buccalis (Blake). 
It was further found that agglutination reaction between hemolyp 
organism and homologous serum showed a high degree of umtormity, 
while the reactions of hemolytic serum with non-hemolytic organisms, 
non-hemolytic serum with hemolytic organisms or non-hemolytic serum 
with non-hemolytic organisms, except the honiologous strains, gave a 
low percentage of positive results. The reaction of hemolytic serum 
with hemolytic antigen yielded a higher percentage of complement- 
fixation than those of hemolytic serum with non-hemolytic antigen, or 
non-hemolytic serum with non-hemolytic antigen, or non-hemolytic 
serum with hemolytic antigen. From these observations it is con- 
cluded that the hemolytic group is a homogeneous group in which 
there is a relatively high degree of constancy and that the non-hemolytic 
group is heterogeneous or less homogeneous than the hemolytic group. 


Observations on Paratyphoid Bacilli Recently Isolated from Animals. 
— In a recent study of the tissues of several hundred swine which died 
of enteric diseases, Spray (Jour. Infect. Dis., 1920, xxvi, 340) found the 
predominating bacterial flora to be members of the paratyphoid- 
enteritis group. The materials for study were obtained either from 
diarrheal swine by routine inoculations from heart blood, lung, liver 
and spleen, kidney and mesenteric glands, or from hog cholera virus 
by directly plating or inoculating the virus blood into rabbits. In the 
case of diarrheal swine the identity of all paratyphoid strains isolated 
from the various organs of the same carcass was not to be assumed, 
because in at least three instances, two or even three distinct strains 
were isolated from the same body. With few exceptions the strains 
were readily classified. Forty strains were studied in detail by the 
employment of arabinose, xylose, dulcite, inosite, lead acetate agar, 
glucose serum water and agglutination and absorption tests; 23 of the 
forty strains were recovered from the tissues of diseased swine; 8 from 
hog cholera Aurus blood by plating and 9 from rabbits dying after inocu- 
lation with virus blood known to contain gas-producing bacteria. It 
was found that 34 of tlie 40 strains so studied were B. suipestifer, 2 were 
• identical nnth human B . paratyphosus A, 2 with human B , paratyphosus 
B and 2 were intermediate between B. suipestifer and B. paratyphosus 
B. B/enteritidis was not encountered at any time. No true represen- 
tative of the paratjT^hoid enteritis group was isolated from the feces nor 
from the lumen of the intestines. The author emphasizes this as he does 
tlve value of the selective cultural media mentioned above. 


The Comparative Oxygen Avidity of Normal and Malignant Cells 
Measured by Their Reducing Powers of Methylene Blue.— An inter- 
ratmg comparison of the reducing power of normal tissue and tliat of 
tumors is made by Drew (British Jour. Exjjcr. Path., 1920 i 115) 
by means of methylene blue. A measured quantity (0.3 to *0 5 c c ) 
of minced tissue was placed in a tube to which was added a definite 
amount of 0.001 per cent, methylene blue in Locke’s solution minus 
the glucose. In order to prevent reoxidation a layer of paraffin ivas 
poured oAer eaeh tube, ivhich was then incubated at 37° C. Durine 
incubation the metliylene blue became reduced to methylene white 
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by the tissue. The reduction commenced in tlie layer of tlie solution 
next the tissue and gradually extended upward in the column of colored 
fluid. While slight variations in tlie rate at which the reduction pro- 
ceeded upward in each tube occurred with indiAudual tissues, a very 
marked difference was observed betv’’een the tubes containing nonnal 
apd timror tissue. Wlien tire reduction rate was represented by means 
of a graph, two tj’pes of curves, wliich differed vddely from one anotlier, 
were obtained. In normal tissue the maximum reduction occurred in 
the first hour_ and gradually decreased in rate imtil the fourth hour, 
when the minimum was reached. The tumor tissues used were mouse 
carcinoma, mouse sarcoma, rat sarcoma and mammarj’’ carcinoma from 
a human subject. The reduction produced by tissues of these tumors 
showed a minimum during the first tln*ee hours and a small increase in 
the fourth and fifth hour, when it finally ceased. The only exception 
among tire tumors was a neoplasm containing a considerable quantity 
of glycogen. In this case the curve tended to approximate that found 
in normal tissue. The curves obtained vdth methylene blue could be 
duplicated when hemoglobin was substituted for the dye, and tlie autlior 
concludes that the difference between the two tjqies of curves is to be 
explained by the fact that the tumor cells have a lower oxygen a\ddity 
than the normal cells. 


The Human Fecal Streptococci. — Frequent and fragmentary allu- 
sions to the occurrence of streptococci in the gastro-intestinal tract 
have appeared in the literature. Most studies have had to do vdtli the 
cause of specific diseases and consequently have presented difficulties 
of ei'aluation, often tending to complicate rather than simplify the 
situation. In an attempt to establish the normal streptococcal flora of 
the alimentary canal in accordance with tlie recent metliods of classifi- 
cation, Oppenheim (Jour. Infect. Dis., 1920, xx\d, 117) e.\'amined 55 
apparently normal stools from fifteen healthy persons from which 323 
strains of streptococci were isolated. The number of samples from any 
one indi\ddual varied from 1 to 5 and the number of strains isolated 
ranged from 1 1 to 49. The usual number of samples from one person was 
4 and the average number of strains from these 4 was appro.ximatel}^ 
twenty. The method of culture consisted in diluting a few loops of. 
feces in sterile salt solution and streaking the surface of a 10 per cent, 
sheep blood-agar plate. After eighteen to tw^enty-four houm’ ipeuba- 
tion at 37° C. colonies were fished to glucose broth and reincubated. 
Replatings were made from the brotli and the colonies picked to blood- 
agar slants, from which the carbohydrate media were seeded and rwd 
in five days. Meat infusion broth, pH. 7.5, was employed. The carbo- 
hydrate medium was 1 per cent, except salicin (0.5 per cent.), and broni- 
cresol purple served as the indicator. Hemolytic and ‘ indifferent 
varieties of streptococci were rarely found. Ihc green-producing 
strains were most frequently encountered, and of these all fermente 
glucose, S failed to ferment lactose, 9 failed to ferment salicin anc ' 
failed to ferment mannit. According to Holman’s classincaOon, 
fecalis occurred in 73 per cent., S. salivarius in 1 per cent., S. non 
hemolvticus I in 23 per cent., S. equinus and S. igna vus m 1.5 per cent. 

Mannit fermentation, though tlie most important fermentative c ia - 
acteristic, was found to be quantitatively less uniform than tJiat or 
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ntlier carbohydrates. No apparent morphologic characteristics aside 
from those dependent on rapid, luxurious growth, characterized th 

strains isolated. ______ 
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A Study of the Relation of 6iet to PeUapa Incidence in Seven 
Textile-mill Communities of South Carolina in 1916. Goldbebgeh, 
Wheeler and Sydenstricker {Puhlic Health Reports, 1920, xxxv, 
648) set out to determine the explanation for the outstanding fact, 
observed luany years ago, that poor diet was associated with 
pellagra. Goldberger had earlier called attention to the significance 
of the fact that nurses and attendants, at institutions where pellagra 
was rife, appeared to be immune. A study of tlie conditions showed 
that the apparently immune used a diet containiiig less cereal and 
vegetable components, and more fresh meats, eggs and milk. Experi- 
mental studies clearly showed that when the diet of inmates was supple- 
mented so as to contain a larger proportion of animal protein foods the 
disease disappeared. In one institution the diet of certain patients "Was 
supplemented in the manner indicated, while that of others was not 
changed, with results that clearly proved the prophylactic benefit of 
the more liberal diet. By feeding a faulty diet to volunteer convdets 
it was possible to induce pellagra among those, while ten other prisoners 
remained free. In the present study accurate observations were made 
on the diet used by pellagrous and non-pellagrous families and on the 
economic and sanitary circumstances. Special stress was laid on the 
necessity for data on dietary conditions in the months prior to the annual 
appearance of pellagra which reaches its height in June. The seven 
villages were tjpiical cotton-mill communities ranging in population 
from 500 to 800 inhabitants, practically all of native-born Anglo-Saxon 
stock. House-to-house visits were made for the purpose of discovering 
cases that otherwise would have escaped observation; in addition, cases 
were reported by physicians, tliough apparently but a small percentage 
of cases came under medical care. Only cases wdth a clearly defined 
eruption were counted as pellagra, tliough tlie authors believe that by 
adhering to this criterion some cases were excluded. The data for basis 
of the dietary studies were based on records of tlie purchases or produc- 
tion of food consumed by a household. The outstanding difference 
between pelbigrons households and otliers lay in tlie more liberal supply 
of foods of tlie animal protein group in tlie latter. Just what component 
of tliese foods is essential in tlie prevention of pellagra remains to be 
detenmned. Tlie results of the study give no support to the theory that 
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the eating of corn is associated witli the development of pellagra. The 
availability of a more abundant supply of fresh milk and fresh meats 
is regarded as the most important factor in tlie prevention of pellagra. 

The Diagnosis of Helminthic Diseases of Man.— Hickey, (U. S. 
Pxihlic Health Reports, No. 24, 35, 1383) reports on the examination of 
oriental immigrants at the U. S. Immigration Station, San Francisco, 
California. The technic employed is as follows; (1) A piece of 
(preferably) formed stool, approximately the size of a walnut, is placed 
in a porcelain cup, and after taking about 60 c.c. of cold-water, the mass 
is thoroughly disintegrated with the aid of a wooden tongue depressor. 
When disintegration of the feces is as complete as possible the tongue 
depressor is destroyed. If the stool is liquid an equal bulk of cold water 
is added and mixed as indicated above. (2) After placing over the mouth 
of the cup two or tliree layers of wide-mesh surgical gauze, a portion 
of the contents of the cup is strained into a tube and centrifugalized 
for ten seconds at 1500 to 2000 r. p. jn. The gauze is thrown away and 
a new piece used for the next speciiheSn. The cup is emptied of its re- 
maining contents and thoroughly scalded. (3) The tube is removed from 
the centrifuge, and, without disturbing the sediment, the supernatant 
liquid is poured off and the tube refilled with cold water to about tlrree 
fom’ths its capacity. (4) A thoroughly clean rubber pad is placed over 
the mouth of the tube and held in place by the thumb while the tube 
is shaken vigorously. When preparing two tubes at the same time 
extreme care should be taken to use the rubber pads on their respective 
tubes at each shaking. (5) The contents are again centrifugalized for 
ten seconds. (6) The supernatant fluid is poured off as described above, 
the tube is refilled with cold water and again shaken. (7) Centri- 
fugalized again for ten seconds. (8) The supernatant fluid is poiued 
off, leaving about f inch overljung the undisturbed sediment. The 
specimen is now ready for microscopic examination. (9) A smaller 
amount of the sediment is placed on a slide, and sufficient water is 
added to almost completely cover it. This is mixed with the aid of a 
toothpick or match and allowed to stand for two or three minutes; the 
excess fluid is poured off onto another slide, more water is added and 
this is allowed to stand while the flrst slide is being examined micro- 
scopically. Tliis procedure can be repeated with a tliird slide, though 
usually the second will suffice. It often happens that ova will be found 
on the second slide and not on the first, on account of the lower density 
of the former, wliich permits the ova to settle' more readily. With 
respect to clinical aspects, eosinophilia should always excite suspicion. 
Anemia maj^ or may not be present and other sjTnptoms may be 
wanting, even in heavy infestations. The ova of the various parasites, 
trematodes, cestodes and nematodes are described in detail. 

Statistics of Influenza Morbidity.— Frost {PiiUic Health Reports, 
1920, XXV, 584) discusses the data collected by canvasses made m 40 
•cities ranging in population from 25,000 to 600,000 and smaller coin- 
munities. Five tliousand or more persons were canvaped m cacJi 
locality. The rate of attack in various communities varied from 
per 1000 to 535 per 1000; this was vuthout special relation to geognipiuc 
location or size. The attack rate was highest in the age group 5 to J 
and declined with increasing age, except for the groups -o to 
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which the incidence was higher than m the group 15 ^4. A mos 

uniformly the rate was higher for women than men and louer for tire 
negro race than for the white. The latter is surprising in view of the 
normally high incidence of respiratory infections among negi’oes. Ihe 
case fatality varied from 3.1 per cent. 4o 0.8 per cent., being genially 
higher on the Nortli Atlantic seaboard and the Pacific Coast. The case 
fatalities differed for different age groups and was generally higher 
among negroes than among whites. 


The Experimental Production of Pneumonia with the Influenza 
Bacillus of Pfeiffer.— Majob (Jour. Med. Research, 1920, xli, 373) 
states that the results of the experiments undertaken in his_ study 
indicate that the invasive powers of B. influenzEe are limited. 
When the organisms are injected intravenously the effects produced 
are to be explained by a toxic action rather than any direct bacterial 
action produced by multiplication and spread through the blood 
stream. In no cases were the bacilli recovered from the blood cul- 
tures in animals wliich had been injected intravenously with influenza 
bacilli. Introduction of B. influenzae into the trachea was successful 
in producing bronchopneumonia. In these cases, also, the invasive 
properties of the organisms were apparently limited, as the broncho- 
pneumonic patches were small, few in number and confined to the 
Hlus of the lungs. The location of these areas also suggested a local 
direct action of the masses of bacteria, with but little extension to other 
portions of the lungs. In contrast to the results obtained by the 
intravenous and intratracheal introduction of the bacilli a preliminary 
irritation of the respiratory tract with chlorin gas permitted an exten- 
sive invasion with influenza bacilli injected intravenously or intra- 
tracheally. The pathological changes produced in the lungs were 
striking and intense in degree and resembled the lungs in fatal cases 
of human influenza. In the majority of tliese cases influenza bacilli 
were grown from the lungs in pure culture. 


Tellurium as a Health Hazard in Industry. — Shie and Deeds, 
(Pitblic Health Reports, No. 16, 35, 939) present evidence on the impor- 
tance of tellurhun as an industrial poison. The element tellurium 
resembles metals physically, but chemically is related to sulphur and 
seleniuni. ^ It is used in the production of colored glass. The cases of 
poisoning in quration were among employees of a silver refinery and 
were men -svho w^ere exposed to fumes and dust containing the poison. 
The main channels of entry are by the respiratory and alimentary 
tracts, but the skin probably absorbs some. In the body this poison 
becomes converted into a compound wdiich imparts a garlic-like odor 
to secretions and excretions. The poison is eliminated through feces 
^ The sjTuptoras are summed up as follows; 

firarlic odor to the breath, sweat, and alvine discharges, dryness of 
mouUi, metallic taste, nausea, anorexia, loss of weight, constipation or 
diarrhea, suppression of the sweat, and a dry, itching skin. Associated 
vatli these s>Tn^oms are hkely to be a hjqioacidity of the gastric juice, 
mUi a mild gastro^ntentis and parenchymatous nephritis. Inasmuch 
the symptoms of nuld tellurism are the same for man and the labora- 
tory animals, we have reason to believe that the more severe effects, 
as ucll as the pathological changes, would likeuise be similar. As yet 
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we have met vatli no severe cases of tellm-ium poisoning; but we should 
expect such cases to exhibit ■violent vomiting, purging, intestinal 
hemorrhages, loss of reflexes, tremors, extreme depression, and finally 
paralysis of the central nervous sj-stem, vith unconsciousness, dj-spnea, 
and at last deatli in commlsions. Associated with these symptoms 
there would be destruction of the red blood cells, decreased hemo- 
globin content, hemorrhages into tire various organs, and a severe g^istro- 
enteritis and neplrritis.” The hazard seems to be high, as more than 
half of the men exposed to tlie fumes showed e\ddence of poisoning. 
The prevention lies in the observance of precautions applicable to other 
metallic poisoning, such as adequate ventilation, use of respirators, 
proper washing and drinking facilities. Tull cooperation on the part 
of the employee is necessary. The prognosis is good, and treatment 
consists of eliminative and supportive measures. 


Recent Work on Pellagra.— Voegtlin {Public Health Reports, No. 
25, 35, 1435) reviews tlie liistoiy of pellagra and refers especially to the 
lunited geographical distribution. Attention is called to the fact tliat 
clinical observers long ago laid the foundation for the latter-day research 
that has been so fruitful, as follows : “ Thus Casal, Strambio and others 
speak of the good results obtained udth a mixed diet. Roussel, in his 
admirable Traiie de la Pellagre, states that tbe real treatment of 
pellagra is a milk diet, and supports this statement by the liistories of 
a number of cases which were evidently cured by a liberal diet. Lussana 
and Frua (1856), on the basis of over 8000 cases treated with a liberal 
mixed diet, claim that the mortality fell from 24.5 to 4.5 per cent., and 
that the recovery rate increased from 20 to 75 per cent, as a result of 
this treatment. The value of the dietary treatment w\as therefore well 
established and almost universally accepted even by the adlierents of 
the infectious and “ spoiled-corn” theories. This* was a most significant 
fact, which gained in importance when it was brought into relation with 
the characteristics of the diet consumed bj*- persons prior to tlieir attack 
of pellagra. The striking features of this diet appeared to be its lack 
in certain animal foods, such as milk and meat and eggs, the same foods 
which proved to be so beneficial in the treatment of the disease.’ 
Attempts at producing the disease in animals are described as well Jis 
studies of metabolism. The e\idence of the dietary deficiency that is 
responsible for the disease is fully described. Vitamine deficiency is 
less likely than “ that the pellagrous syndrome is caused by a combina- 
tion of the deficiencies in some of the well-rccogmzcd food factors, a 
hjqjothesis which W'ould account, first, for the resemblance between the 
sjrmptomatology and histopathology of scurvy, beriberi, and pellagra, 
and, second, for the great indi\ddual variation in the sjTnptom* complex 
observed in different patients. The precise nature of the dietary 
deficiency remains to be discovered. 
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OEIGINAL AKTICLES. 

DIAGNOSIS OF GALL-BLADDER DISEASE. 

By William Fitch Cheney, M.D., 

CWNICAL professor of medicine, STANFORD UNIVERSITY MEDICAL SCHOOL, 

SAN FRANCISCO, CALIFORNIA. 

This paper is based upon experience derived from two sources: 
(1) from work for twenty years past in medical wards, and (2) from 
private practice for the same period in internal medicine. But the 
records of patients seen in wards have been accumulated by various 
observers, including interns, students and laboratory workers, and, 
furthermore, are not available now for study, they are therefore 
excluded from consideration, except as they have influenced the 
formation of opinions here expressed. All records made in private 
practice to April, 1906, were destroyed in the fire that swept San 
Francisco then. During the following thirteen years, from January, 
1907, to January, 1920, there were seen for diagnosis and advice 
6180 different patients, all of whose records have been preserved. 
But because the earlier ones of these are not as complete and detailed 
as the later, only the records for the past eight years have been 
reviewed as a basis for this study. During this period the total 
number of patients seen has been 3513, and among these there have 
been 114 where the diagnosis made was gall-bladder disease. 

The methods employed to reach this diagnosis have been the 
usual ones of history, physical examination, laboratory and roentgen- 
ray investigations. 

I. History. The value of this is so great, especially in all digestive 

disturbances, that no amount of time spent in eliciting it is ever 
voi.. ICO, NO. 4. — octoher, 1020. 
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wasted. In all these records the history has been taken personally, 
not through assistants; has been written out in detail, often in the 
patient’s omi words; has been revised and supplemented at succeed- 
ing interviews, as the case progressed; and has certainly played the 
most important part in solving the problems presented. But there 
are numerous variations in tlie story told by the patient with 
gall-bladder disease and no one account fits every case. There 
seem to be four distinct groups, according to history, as follows: 
Group 1. Recurring attacks of colic, with good health between. 
Group 2. Recurring attacks of colic, with more or less constant 
indigestion betn^een. Group S. Chronic stomach trouble, with 
subacute gall-bladder attacks. Group 4 . Chronic stomach trouble, 
with no history whatever pointing to gall-bladder over long periods 
of time. 

Group 1. These are the patients with attacks of biliary colic 
recurring at irregular intervals, with good health for months or years 
between. The description they give is usually so characteristic that 
the story by itself makes the diagnosis. The sudden onset without 
knonm cause, the violence of the pain, its site at the right costal 
margin, its radiation under the right shoulder-blade, its duration 
for hours at least, all combine to make a picture that is unmistakable. 
Such a history as the following is tj^iical of this group: 

A woman, aged fifty-one years, complains that for the past five 
years she has had recurring attacks of pain in the upper abdomen. 
These may come once a month or even once a week, but she has gone 
two or three months without one. In the interval between attacks 
she feels perfectly well. The pain comes and ends very suddenly; is 
felt in the pit of the stomach and across the upper abdomen, radiat- 
ing to the back, under the right shoulder-blade; its character is 
colicky and griping; its intensity is very great at times but not 
always equally so ; its duration is very variable but never less than 
two hours. The attacks bear no relation to food and may precede 
or follow a meal. During the pain she is nauseated but rarely vomits. 
After one severe attack distinct jaundice followed. At operation 
this patient had a small contracted gall-bladder, containing two 
large stones which completely filled it. 

Certain variations of this t;Nq)ical picture may, however, mislead. 
For instance, the pain may be situated in the epigastrium and 
radiate straight through to the back, leading to an indefinite diag- 
nosis of indigestion or gastralgia; it may radiate to the left side 
rather than to the right and so create a suspicion about the heart, it 
may radiate upward beneath the sternum and thus closely simu a e 
angina pectoris; or it may radiate downward along the right side 0 
the abdomen and so point to the appendix as the site of disease. 
As regards jaundice, its occurrence as a sequel to the attack of co ic 
makes gall-bladder disease practically a certainty; but its absence 
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from the story does not throw doubt on tlic diagnosis when other 
details are characteristic. Many attacks at their height are accom- 
panied by vomiting, after which the pain subsides; so that the 
patient is convinced the stomach caused the attack, and this error 
may be shared by the physician unless-he takes into consideration 
all other parts of the story. But these minor variations in radiation 
of pain and the presence or absence of jaundice, accompanying 
stomach symptoms, are all insignificant in comparison with the 
main features of sudden onset, severity of suffering, site of the pain, 
repetition of attacks after an interval of good health, and their 
occurrence unexpectedly, night or day, with no recognizable cause. 
This history is the most frequent of all in gall-bladder disease, and 
in this group 45 cases have been recorded out of the total of 114 
diagnoses made. 

Group 2. This group presents not only the story of these recur- 
ring attacks of colic but also a complaint of constant stomach 
trouble between. In fact, the suffering caused by indigestion so 
obsesses the patient that not infrequgntly the paroxysms of pain 
are forgotten in the history unless direct inquiry is made about 
them. Their features are the same when described as in the cases 
in Group 1, and the only difference lies in the distressing dyspepsia 
that fills the intervals between. The following case history is 
typical of Group 2. 

A woman, aged fifty-nine years, complains of spells of what she 
calls “indigestion” ever since she was twenty; at first coming 
years apart, but gradually more often, so that now they recur every 
few months. These spells are characterized by very severe pain, 
always requiring morphin for relief. This pain comes on gradually 
and gets worse and worse; is felt in the pit of the stomach, miming 
through to the back; is steady and continuous, not colicky; not 
accompanied by nausea or vomiting; lasting for hours or until 
morphin is given; and frequently followed by jaundice for a day 
or two. In addition to this story she has another of constant 
trouble witli her stomach for twelve years past. She retains her 
food about three hours, then distress comes on, her stomach grows 
sour and she has to vomit to get relief because nothing else will 
pve It She feels better at once after eating, but about two or three 
hours later her stomach feels too full and bums so that she drinks 
soda and warm water until she vomits. This condition goes on 
regularly every day and after every meal and has done so for twelve 
years, tins woman at operation was found to have a small thick- 
ened gall-bladder containing one large stone and many small ones. 

disturbance are not always the 

ciosciv to +h the story told corresponds 

1 rr ^ accustomed to attribute to gastric ulcer 

lecause the symptoms are really due to hyperacidity; heartburn, 
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water-brash, belching, pain, nausea, vomiting, coming on regularly 
an hour or two after meals. But in other cases the story resembles 
that found in chronic gastritis and due to hypo-acidity; distress, 
fulness, sense of weight and distention occurring soon after eating, 
with persistent belching oh gas. The relative frequency of these 
two varieties of dyspepsia produced by gall-bladder disease will 
be considered later, when we come to discuss what stomach con- 
tents show after a test-meal. But there is nothing about the patient’s 
description of his stomach trouble to identify the gall-bladder as 
the cause. The evidence that does fix the blame is furnished by the 
intercurrent attacks of biliary colic, similar in all respects to those 
described in Group 1. There were 25 cases seen during the past 
eight years whose history corresponded to the one given in detail 
for this group. 

Group 3. The history here varies from both the preceding in 
that there are no attacks of violent pain. The chief complaint 
again is of the stomach, and indigestion makes up the main part 
of the patient' s story. Butrin addition there is given, or can he 
elicited by questioning, the account of another kind of annoyance or 
suffering, not so constant but recurring from time to time in “ spells.” 
Sometimes the symptoms in these spells amount only to discomfort; 
sometimes they are more severe; but they never approach in severity 
or character the tjq>ical biliary colic. The location of these mani- 
festations, which the patient recognizes as different from the con- 
stant stomach distress, is usually the right side under the ribs, 
where there is a feeling of fulness and soreness and of something 
in the way. The following case history presents the story usually 
told by patients in this group. 

A woman, aged sixty years, first seen in January, 1915, complains 
of stomach trouble she has had for years, characterized by a heavy 
aching that comes on two or three hours after eating, persisting 
often until the next meal, with much belching of gas. Her bowels 
are never constipated but she suffers frequently from diarrhea. 
The stomach symptoms are nearly constant, the attacks of looseness 
of the bowels last for several days in every month. Besides these 
disturbances of health, she describes still other attacks, charac- 
terized byjdull, aching pain, or “a hurting,” as she e^^resses it, in 
her right side for days at a time, particularly after getting very tired 
or after taking a long ride. This pain is never sharp or severe, 
always dull, aching, annoying and nagging. This patient was 
found to have complete achylia; was dieted and treated medica n 
at intervals without much benefit; until finally, in April, 1919, she 
had for the first time in her life an attack of very violent pain, 
tjqiical of biliary colic, followed by jaundice. She then consen ef 
to the operation repeatedly ad\dsed during the preceding four years, 
and was found to have a gall-bladder, with walls greatly thickencf 
and very tough, containing one large round stone. 
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Other patients in this group tell of a feeling in the.i’i^ht side as.if 
there was “a sore ball” therepof a beating and throbbing and ten- 
derness; or as if something there was going to break because ot the 
sense of fulness; or as if there was something in the way when they 
bend forward or when they raise the right arm. These sympt(^s 
come only at intervals, lasting usually for a day or a few days; but 
the stomach symptoms are practically constant. The latter are not 
always the same and there is nothing characteristic about them to 
identify them as due to gall-bladder disease. This condition is not 
an unusual one, for there were 34 patients who presented the tj^iical 
story that placed them in this group. 

Group 4. There remain certain patients that complain much of 
the stomach over long periods of time, with no explanation to be 
found in their history as to the real cause. Sometimes the symptoms 
they describe correspond to the so-called gastric ulcer type; some- 
times to the so-called chronic gastritis type; sometimes a story of 
gradual loss of weight, in connection with that of chronic dyspepsia, 
causes suspicion of cancer of the stomach. Frequently in former 
days these patients were set down as suffering from a “gastric 
neurosis;” and not infrequently even to this day some of them are 
labelled with a diagnosis of “ achylia gastrica.” There are no attacks 
of biliary colic to direct attention to the gall-bladder, and not even 
the less serious discomforts described in Group 3. There is really 
no way to be sure that these cases are due to gall-bladder disease 
until suddenly, sooner or later, perhaps after the lapse of years, 
comes a typical attack of severe pain like that described in Groups 1 
and 2 to settle the matter definitely; or until, in despair, after try- 
ing repeated dietetic and medicinal methods of treatment, without 
benefit, the patient submits to exploratory operation. That such 
cases exist, any clinician of experience comes gradually to realize; 
and though over long periods we cannot reach certainty by any 
method of diagnosis, we learn to suspect the existence of gall-bladder 
disease in certain tjqjes of history, even though no definite proof 
is furnished by other methods of investigation. To this group ten 
cases have been assigned during the past eight years. Others per- 
haps exist in these records that have been classified under some 
other name than gall-bladder disease, and that will ultimately reach 
their proper diagnostic group as development bring out their true 
nature. A brief resjme of the story of several of the cases placed 
in Group 4 will best show the difficulties of the diagnostic problem. 

fifty-three years, complains of stomach 
trouble for about four or five months. He has no appetite and fears 
to eat because all food causes a feeling of fulness and oppression 
soon after eating, even while eating. He belches much gas, but has 
no pain or nausea or heartburn. . He has lost twenty pounds since 
ins illne.ss began. His stomach analysis shows complete achylia. 
Coutuuimg to lose, steadily in weight and improving in no respect 
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on diet and digestive aids, he finally submits to exploratory opera- 
tion, when the only pathology found is a large single gall-stone, 
completely filling the gall-bladder. After its removal his sjnnptoms 
all disappear. 

Case II.— A man, aged forty-two yea'rs, first seen in April, 1915, 
complains of indigestion off and on for the preceding three years. 
’IVhen this occurs he loses his appetite, food causes distress soon 
after it is taken, he feels too full and distended and belches much 
gas. He has no nausea or vomiting. He has lost in weight and 
strength and become very nervous. His stomach also shows com- 
plete achylia. The indigestion subsequently continues at intervals in 
spite of medical treatment, though never sufficient to incapacitate 
him, until finally, after a Thanksgiving dinner in 1919, he has for 
the first time after eight years of “stomach trouble” an attack of 
very severe pain in the upper abdomen, lasting for many hours, 
with persistent vomiting and followed by jaundice. After this he 
himself discovers a lump in the upper abdomen the size of a turkey 
egg, and operation shows a large gall-bladder distended by mucus, 
the cystic duct blocked by a large stone and many other stones free 
in the gall-bladder. 

Case III. — A woman, aged thirty-eight years, seen first in 
February, 1911, complains that she is nauseated nearly all the time, 
bloats after eating, her food causes heartburn, belching and much 
gas, but she has no pain and never vomits. She is set down at that 
time as a case of gastric neurosis, and continues to have more or 
less similar trouble with her stomach for nearly six years following. 
Then in December, 1916, begin a series of attacks of very severe 
pain in the pit of the stomach through to the back, with nausea 
and vomiting, lasting until morphin is given. Finally, operation in 
February, 1917, revealed a contracted gall-bladder with thickened 
walls, containing one large stone. 

Case IV. — ^A man, aged sixty-tvm years, complains of stomach 
trouble present for six months previous. At the outset this was not 
constant, but lately the stomach never seems right. The appetite 
is poor and food causes distress, coming on several hours after eating. 
There is no severe pain every day, but at times it is so severe he 
cannot sleep, its recurrence depending apparently on what he eats, 
though any food causes more or less distress. There is much gas 
and belching. There is no nausea but when a severe spell comes he 
forces himself to vomit for relief. He has lost about twenty-seven 
pounds in weight since his illness began. Because of marked hj'per- 
acidity found by stomach analysis, and the evidence given by 
roentgen-ray plates, this man is thought to have duodenal ulcer. 
He is treated for this and after a month’s routine his symptoms all 
disappear. He remains well for nearly a year, then the symptoms 
all recur; and this time, after two weeks of gastric disturbance, 
suddenly comes a tjqiical attack of biliary' colic followed by jaundice. 
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Operation showed the usual thickened and contracted gall-bladder 

containing two large stones. . . „ 

Thus in Group 1 of gall-bladder histones, recmrmg attacks ot 

biliary colic characterize the story, with good health between, in 
Group 2 stomach symptoms play a prominent part but the colic 
attacks still form the diagnostic feature. In Group 3 the stomach 
symptoms preponderate, colic has disappeared and the gall-bladder 
symptoms have quieted down to minor importance. In Group 4 
there are no symptoms but those produced by the_ stomach, over 
months or years, and the gall-bladder speaks only vicariously, call- 
ing no attention directly to itself. There should really be a Group 
5 described where the gall-bladder contains stones, W gives rise 
to no symptoms of any kind; until either some sudden violent 
attack of pain, or operation performed for some other ailment 
reveals cholelithiasis. But these cases sooner or later develop 
symptoms that put them into one of the four groups described, 
and they cannot be diagnosed until they do . 

II. Physical Examination. In gall-bladder disease this method 
of diagnosis stands next in value to history, but even so the evidence 
it gives is very uncertain. The possible results are of three sorts; 
(1) entirely negative; (2) purely subjective; (3) definitely objective 
as well as subjective. 

1. Negative Findings. To anyone who has witnessed operations 
on the gall-bladder and has noted how far this organ lies beneath 
the costal margin; fm’thermore, how small and shrunken the dis- 
eased organ is, no surprise is caused by the fact that physical 
examination so often gives negative results. Nothing abnormal 
can ordinarily be made out by palpation, during long periods when 
a diseased gall-bladder is quiescent, even though reflexly it is causing 
incessant gastric distress. 

2. Snhjedive Evidence. Tenderness maybe elicited by various 
manipulations beneath the costal mtogin, with the patient in 
different postures; but at the same time no change from the normal 
be conveyed to the examiner’s fingers at all. 'VNTiat the patient feels 
and the diagnostician does not feel must always be considered with 
due allowance for indmdual susceptibilities. 

3. Objective Evidence. Objective evidence found in gall-bladder 
disease is of two kinds; (a) increased tension and rigidity, and (h) 
palpable tumor. 

Increased resistance in the right hypochondrium as compared 
with the left, combined with tenderness on deep pressure there, is 
the sign we expect to find when cholecystitis is present But this 
may not be discovered at one examination and found at another 
It is much more likely to be elicited soon after an attack of bUiary 
cohe or durmg^e periods of dull ache and sense of fulness described 
in Group 3. This defimte abnormality is probably due to acute 
exacerbations of a chronic cholecystitis, and disappears again as 
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soon as the acute inflammation has subsided, so that its absence 
over long periods of time does not indicate the absence of gall- 
bladder disease, whieh may in fact be extensive and advanced. 

(b) The discovery of a palpable tumor in the gall-bladder area 
may possibly mean nothing but chronic adhesions about the organ 
and gall-stones within it. But usually it means more — either an 
obstruction to the cystic duct with retention of bile or else a neo- 
plasm. It is a law of clinical medicine, long ago announced by 
Courvoisier and since confirmed by many observers, that in chronic 
jaundice due to obstruction of the common duct by a gall-stone the 
gall-bladder is small, while in chronic jaundice due to neoplasm 
the gall-bladder is distended. This law' is based upon the fact that 
clironic cholecystitis and cholelithiasis make the gall-bladder small, 
thickened and contracted; and if on physical examination a tumor 
is palpable W'ith or without jaundice, the conclusion is therefore 
justified that something unusual has been added to the clinical 
picture, and that there exists distention of the gall-bladder by accu- 
mulation of bile and mucus w'ithin its cavity or else neoplasm that 
has developed in its walls. But as these conditions are unusual so 
ordinarily no tumor is palpable In gall-bladder disease. 

m. Laboratory Examination. No diagnostic' evidence is fur- 
nished by blood counts in gall-bladder disease. The urine may be 
dark in color and show' bile, w'hile the feces are light in color and 
show deficient bile, during or shortly after an attack of biliary 
colic, even though the skin and conjunctiva! are not noticeably 
yellow'. But urine and feces convey no information of diagnostic 
value in gall-bladder disease except at the time of such emer- 
gencies. As regards direct examination of bile obtained by duodenal 
tube, as described by Einhorn, Rehfuss, Lyon and others, attempts 
have been made in this series of cases to employ this method, but 
not with satisfactory results. The objections found have been with 
the practicability of the method not w'ith its value; but this value 
has not been found so great as to offset the obstacles ofiered in 
securing duodenal contents and in getting them properly examined 
chemically, microscopically and biologically. 

As regards stomach analysis, it tells us w'hen abnormalities in 
secretion exist but nothing as to their cause; and there is no tj'pe 
of abnormality absolutely diagnostic of gall-bladder disease. In 
the series of cases review'ed, gastric analysis w'as made SI times. 
With stomach contents removed forty-five minutes after the Ew'ald 
test-meal and assuming the normal range of total acidity to be 40 
to 60, the results found w'ere as follow's: total acidity under forty ni 
26 cases and under tw'enty w'ith complete absence of free HCl in 
12 of these; total acidity over sixty in 38 cases; all the other seventeen 
analyses w'ithin normal limits. There were therefore more patien s 
found W'ith hyperacidity than with hj'po-acidity in this series, v rora 
experience acquired not only in these gall-bladder cases but m many 
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otKef L^astric disorders from which these have been sifted out the 
truth seems to be as follows: gall-bladder disease may be associated 
with either hyperacidity or hjTio-acidity; but while h^er acidity 
is found as frequently with ulcer or chronic appendicitis as with 
gall-bladder disease, hjiio-acidity, and particularly achylia, is found 
with gall-bladder disease more often than with any other pathology 
except cancer. Therefore the discovery of achylia with a dubious 
history of chronic stomach trouble, as in the cases in Group 4, adds 
much to the suspicion that disease of the gall-bladder is the under- 
lying cause. 

17. Fluroscopy and Roentgen-ray Plates. Much information of 
great value is supplied by this method of diagnosis in gall-bladder 
disease; nevertheless, it may in a given case add nothing to the 
facts already collected by other means, and, on the other hand, the 
testimony it gives .may appear to implicate the gall-bladder when 
no disease is there. The evidence obtained by this method of inves- 
tigation is of three kinds: direct, indirect and eliminative. (1) 
Direct evidence means the demonstration of changes in the gall- 
bladder itself, either the shadow of its outlines or of stones within 
it. But these findings are unfortunately not the rule even when 
other evidence is conclusive. A liberal estimate seems to be that 
one-half the cases of gall-bladder disease give such direct signs by 
means of the roentgen ray, and possibly this estimate should not 
be more than one-quarter. (2) By indirect evidence is meant 
demonstration of effects produced on other surroiipding parts by 
the gall-bladder disease, such as flattening or deformity of the 
duodenal cap; pulling of the stomach to the right, or a high position 
and fixation of the hepatic flexure of the colon. But all of these 
signs are caused by pericholecystitis, leading to adhesions between 
the gall-bladder and adjacent organs, and as pericholecystitis does 
not always occur, even with long-standing gall-bladder disease, 
none of this indirect evidence may be found. (3) By eliminative 
evidence is meant the exclusion of other pathology possibly causing 
the history and physical signs and disturbances of stomach function. 
It greatly simplifies the diagnosis in certain cases to have, positive 
demonstration by fluoroscope and by roentgen-ray plates that no 
cancer or ulcer exists at the pylorus or in the duodenum; that no 
changes are found to indicate disease about the appendix or cecmn; 
that there is no break in the continuity of the colon and no marked 
ptosis of stomach or bowel. These negative findings are, certainly 
of great value and justify the investigation even though no positive 
signs are found that point to gall-bladder disease. 

But interpretation of what is shown by fluoroscope and by roent- 
gen-ray plates IS always open to error and must not be accepted as 
nnal when it disagrees vnth. evidence obtained by other means, 
hor instance, in several of the cases reviewed in this series, ndtli 
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most positive history pointing to gall-bladder disease and vith 
gall-stones subsequently found at operation, the roentgen-ray 
report was entirely negative, no direct or indirect evidence being 
fiu’nished of the condition present. Again, with chronic gastric 
disturbance due to hjqierchlorhydria as shown by gastric analysis, 
with no history pointing to gall-bladder disease, and with much 
depending on roentgen-ray examination to throw some light on the 
pathology present, the report comes back of a deformed duodenal 
cap leading to a diagnosis of ulcer. But ultimately an attack of 
biliary colic justifies a revision of this diagnosis, and at operation 
the deformity of the duodenum is proved to be due to adhesions. 
Great, therefore, asfis the value of roentgen-ray evidence, it must 
be remembered that it is not infallible, and its testimony must not 
be accepted as unassailable. 

Such are the methods by which we recognke the presence of 
gall-bladder disease. There are not many forms that this presents. 
Probably cholecystitis is always the first phase, and this must exist 
for a variable length of time before gall-stones are added and the 
condition becomes cholelithiasis. Theoretically we ought to be 
able to distinguish one from the other, but practically we are not; 
and, after all, it makes no great difference, for a diseased gall- 
bladder needs to be removed whether it does or does not contain 
stones. When a stone becomes lodged in the cystic duct and the 
gall-bladder consequently distended because its outlet is blocked, 
an elastic tumor forms that is easily palpable and usually can be 
recognized without difficulty. If a hard tumor is found instead, 
whether smooth or irregular, suspicion should be aroused at once 
of cancer. But here again differential diagnosis should not take up 
much time, because either condition calls for surgery as promptly 
as possible after a tumor is discovered. As it is difficult to decide 
where cholecystitis ends and cholelithiasis begins, so it is equally 
dfficult to tell where cholelithiasis ends and cancer begins. We 
have no methods, unfortunately, for the recognition of malignant 
degeneration of the gall-bladder before a palpable tumor has 
formed, and then it is usually too late for the surgeon to success- 
fully remove it, because of metastases. 

In conclusion, history seems to be the most valuable aid in the 
recognition of gall-bladder disease. When this is characteristic, as 
in Groups 1 and 2, it makes the diagnosis, no matter whether or 
not at a given time signs are found by physical examination, no 
matter what the stomach analysis shows, no matter vdiethCT the 
roentgen-ray report does or does not present any direct or indirec 
evidence. I^ffien the history is less characteristic, as in Group o, 
it still remains the most important factor in diagnosis; but physica 
examination comes next in value and may give signs that with t e 
history serve to remove all doubt, regardless of laboratory am 
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roentgen-ray reports. When we come to Group 4 history alone 
makes us only suspect, and we need all the clues we can get irom 
physical signs, secretory disturbances and roentgen-ray shadows 
to enable us to pass beyond suspicion that the gall-bladder rs 
diseased. Without enough collateral evidence to supplement defi- 
cient history in this group we cannot reach certainty, and so we 
usually wait for months or years, indefinite and undecided, until 
at last it is history that settles the matter by introducing an attack 
of biliary colic. Thus we come back in the diagnosis of gall-bladder 
disease to old and well-tried methods as the most useful; to careful 
and painstaking history and to such facts as we can elicit by the 
unaided senses— by sight and by touch particularly. We do not 
neglect any possible laboratory or instrumental aid, but we place 
most reliance on what the patient tells us and on what we see and 
feel for ourselves. 


INVOLVEMENT OF THE AURICLE AND CONDUCTION PATH- 
WAYS OF THE HEART FOLLOWING INFLUENZA.^ 

By Walter W. Hamburger, M.D., 

CHICAGO, ILL. 

(From tho Electrocardiographic Laboratory, Michael Reese Hospital, Chicago.) 

During the past year a number of interesting postinfluenzal 
cardiac conditions, late results of the 1918 influenza epidemic and 
more recent complications of the epidemic of 1920 have been 
observed and studied in the electrocardiographic laboratory of the 
Michael Reese Hospital. Certain of these cases throw light on the 
mode and site of action of the influenza poison on the cardiac 
mechanism, particularly on the auricle and conduction system, and 
clarify, to^ some extent, the more general statements of observers 
in the earlier epidemics. It is for this reason that the following cases 
are reported. 

A number of suggestive studies have already appeared, Lucke, 
j igW and Kime- from a detailed study of necropsies from 126 
definitely proved fatal cases of influenza, concluded that in the 
ma 3 onty of instances acute parenchymatous changes of the myo- 

Mly^ri920.’'''° Association of American Physicians, Atlantic City, 

xxivf Bacteriologj' of Influenza, Arch. Int. Med., 1919, 
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cardium, similar, to the changes of other acute infectious diseases, 
occurred. In over 90 per cent, of these cases more or less relaxation 
of the right heart was present; in over 88 per cent, an associated 
cloudy swelling occurred. Microscopically they found acute paren- 
chymatous degeneration and vacuolization. While these cases 
represented the fatal ones it may be inferred that in the less seriously 
ill patients the heart is similarly affected, though to a less degree. 

Other reports, although not as conclusive as the above, admit some 
degree of myocardial involvement. For example, Hart,^ although 
believing that the cyanosis and death in influenzal bronchopneu- 
monia is not primarily cardiac in origin, admits that in the few 
uncomplicated cases in which the heart was carefully studied a 
moderate degree of myocardial degeneration was found. Smith,^ 
in a study of postinfluenzal tachycardias at Camp Travis, concluded 
that organic heart disease was not the basis of the tachycardia and 
quotes various autopsy reports from army camps as to the infre- 
quence of myocardial involvement, judged largely from gross appear- 
ances. Later, however, he states “It is possibly true that patho- 
logic changes, sufficient to cause serious disturbances in later life, 
could have easily been overlooked with the naked eye.” 

A somewhat similar conflict between clinical and necropsy findings 
may be found in Sir James Mackenzie’s discussion of “Cardiac 
Complications of Influenza,”® wherein he states that “if one looks 
at the heart postmortem in these fatal cases one sees the extensive 
damage done to the myocardium,” and contihues, “It is possible 
that influenza may lay the beginnings of a myocarditis Avhich 
ultimately leads to heart failure, but I have not seen this occur in 
the many cases I have met in general practice.” He concludes, in 
reference to the late effects: “The weakness after influenza is not, 
properly speaking, cardiac in origin, but is the outcome of an injury 
to other sj’^stems as well as the heart, such as the central nervous 
system. Even when we find such marked abnormalities as increased 
rate, sj^'stolic murmur, increase of size of heart and extrasystoles 
the cause of these signs ought not to be looked upon as heart disease, 
but merely as manifestations of general illness.” In reference to 
the effect of influenza on patients with chronic heart disease, j\Iac- 
kenzie states, “ I never found that influenza injured them in any way. 
Everyone, even those with advanced heart failure, passed through 

TLmasLwis,niowever,takesissuewithMackenziein 
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ing words: “The relation of infection to. the cases of real heart 
disease must also be emphasized. It is of first importance. ^ Noth- 
ing jeopardizes the condition of a heart patient more flian infection, 
be the infection rheumatic fever or infection expressed as tonsillitis, 
influenza, bronchitis, etc. During the recent influenza epidemic the 
infection spread to a ward reserved for cases of serious heart disease. 
We lost two patients, and the lives of several others were seriously 

jeopardized.” i v • c 

These several studies are sufficient to emphasize the diversity of 

opinion regarding the effects of influenza on the heart, notwithstand- 
ing which some degree of uniformity of opinion is beginning to 
crystallize and may be expressed as follows; 

1. Necropsies of fatal cases of influenza, in spite of slight gross 
pathologic changes in the heart, show rather universally acute 
parenchymatous degeneration and vacuolization, and, at times, 
extensive myocardial damage. Group I. 

2. Clinical studies during the acute stage of illness, and in con- 
valescence, indicate a rather remarkable recoverability of complete 
cardiac function. The postinfluenzal flabby heart muscle gradually 
disappears under graduated and properly directed exercise. Several 
of our cases are of this type. Group II. 

3. Certain of these acute myocardial processes, however, do not 
clear up,. at any rate for a very long time,mnd become cases of true 
postinfluenzal myocardial insufficiency. The present cases for the 
most part fall into this last group. Group III. 

A Very few electrocardiographic studies in influenza have appeared. 
Cockaynes'’’ description of heart-block and bradycardia is of special 
interest in this connection. He found that simple bradycardias 
were caused by a poisoning of the myocardium, especially the sino- 
auricular node; the cases of heart-block result from the poisoning 
of the muscle of the auriculoventricular bundle; while-two cases of 
marked bradycardia with prolonged A~V interval were due to the 
involvement of both sino-auficular and auriculoventricular areas. 
He reports one boy, aged sixteen years, with sinus block, who had a 
mild right-sided postinfluenzal pneumonia that cleared up entirelv 
in twenty-eight days. The prolonged A~V (“P~R”) cases appeared 
in mild pneumonias and lasted from nine to twenty-three days. 
Nine cases of two to one heart-block w^ere observed, lasting from one 
to thirty-three days. Six cases of three to one heart-block averaged 
fourteen days. The onset of the bradycardia usually occurred after 
the temperature had become normal. Most of the patients were 
young men suffering from mild influenzal pneumonia. After six 
weeks only one complained of cardiac symptoms. None showed anv 
undue irritability of the heart. 

sii'. ^'■adyrardias FoUovaag Influenza, Quaneily .four. Med..- 1919 , 
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Case I. — S. R., teamster, aged twenty-five years, married, 
entered the hospital August 20, 1919, complaining of moderate 
shortness of breath and precordial discomfort varying in intensity, 
necessitating, at times, rest in a recmnbent posture. He Avas in 
robust health' up to April, 1919, at which time he had a moderately 
severe attack of influenza, with temperature 101° to 102°, Against 




Fig. 1.— Case I. S. R. Postinfluenzal myocarditis. Pulsus bieemmus 
by regularly recurring auricular extrasystoles — ectopic— (inverted) auncu ar 
tractions (Pj) following normal contraction of the auricle (Pi)- 


the advice of his attending physician he remained home only three 
davs, returning to his work as a teamster Avhile not entirely free from 
fever. Two weeks later the above complaints occurred, tie is 
moderate smoker. Examination of his heart shows the apex m tim 
fifth interspace, the left border 10 cm. the right 4 cm. from t le 
sternal line. Heart tones irregular, occurring in ’ 

pulsus bigeminus, no murmurs. His systolic blood-pres 
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115 mm. Hg, diastolic 55 mm. Hg. The urine was oegatiye, 
blood negative and blood-Wassermann negative. Electrocardio- 
graphic examination showed a pulsus bigeminus due to regularly 
recurring auricular extrasystoles, “P” being inverted, “ectopic,” 
every second amdcular beat (Fig.T). At the present (April, 1920), 
one year after his influenza infection, patient is able to take care of 
a small newsstand, to which occupation he was advised to change 
because of inability to work as a teamster. Recent examination 






Fig. 2 


at the dispensary showed a perfectly nonnal pulse when at rest 
wlnclp however, promptly changed to bigeminus following slight 
exertion, sitting up and lying down, on the examining table. Sum- 
mary: Postinfluenzal auricular myocarditis, pulsus bigeminus 
auricular extrasystoles. Group III. Duration twelve months. 

C.^E II. Dr. S., Mobile, Alabama, aged thirty-eight vears 
June, 191S. In October he had a moderately severe attack of 


484 HAJIBURGEE: .itWICLE AND PATHWAYS OF THE HEART 

influenza, without pneumonia, but with compJicating frontal sinu- 
sitis. Since the influenza he has noticed a slight dyspnea, particu- 
larly on playing golf. He belicA-es his endurance *1oav and notices 



Fia. 3 

that he tires easily. When previously he was able to work without 
fatigue from seven in the morning to twelve at night he now scarcely 
can get through his day from eight in the morning to tlwee m the 
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afternoon. He still complains of frontal headache. There is no 
precordial pain or edema of the ankles. His systolic blood-pressure 
is 150 mm. Hg, diastolic 90 mm.'Hg. His right heart measures 
3 cm., his left 11^ cm. from the midsternal line. The pulse was 88, 
the heart tones regular and clear; there were no accentuations or 
murmurs. Immediately after exercise his pulse increased to 132, 
after two minutes to 128, after five minutes to 112 and after ten. 
minutes to 100. His urine showed, two plus albumin, microscopic- 
negative; leukocytes 6800. The electrocardiographic examination 
showed “P” high in L.I, II. and “E” low and notched in L. III. 
(Fig. 2) . Diagnosis ; In view of the poor response to effort, marked- - 
fatigue, dyspnea, albuminuria and electrocardiographic findings 
a diagnosis of postinfluenzal myocardial insufficiency. Group III. 
Duration fourteen months. 

Case III. — C. H. W., aged thirty years, merchant, had a mild 
attack of influenza in September, 1918, and a recurrence in Novem- 
ber, 1918. In neither attack, although there was a rise of tempera- 
ture, did he take to his bed. Following the last attack he noticed 
a marked loss of endurance and an irregularity of his pulse. Exami- , 
nation of his heart was entirely negative except for an occasional ' 
extrasystole before exercise at long intervals. Exercise tests 
(hopping fifty times on one foot) showed a pulse of 93, systolic blood- 
pressure 122 mm. Hg, diastolic 75. Immediately after exercise- 
the pulse was 126, systolic pressure 135, diastolic 65. Two minutes 
after exercise the pulse was 95, systolic pressm-e 118, diastolic 65. 
Electrocardiographic examination (Fig. 3) shows absence of “P” 
in L. I. and inversion of “^^P” in leads 2 and 3, extrasystole of right 
ventricular origin in L. III. Diagnosis: In view of fatigue not 
felt before the attacks of influenza, extrasystoles and electrocardio- . 
graphic findings a diagnosis of postinfluenzal auricular and ventricu- 
lar involvement was made. Summary: Postinfluenzal, right 
ventricular extrasystoles and “ectopic” auricular contractions. 
Group III. Duration fifteen months. 

Case IV.— Dr. B., aged twenty-eight years, house physician, 
entered the hospital hlarcli 3, 1920, complaining of sore-throat, i 
with a history of attendance on several niuses who had been on ' 
duty in the influenza wards and who had become ill, suffering with • 
sore-throat, temperature and generalized pain. Dr. B. complained 
of pain in his knee-joints, palpitation, sensation of “ heart stopping,” ' 
moderate frontal headache and nasal discharge containing pure; 
Streptococcus hemolyticus. The past history revealed the usual- 
exanthemata of childhood and a moderately severe attack of -: 
rheumatism of three weeks’ duration follondng sore-throat seventeen i 
years ago. The mother died of a cardiac lesion at the age of thirty-, 
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thi-ee. The father had attacks of rhfeumatism.. Examination 
showed a large, well-nourished, obese young man, lying quietly in 
bed without evidence of respiratory or cardiac embarrassment, with 
purulent nasal discharge. Examination of the heart showed no 
evidence of gross circulatory failure. The pulse-rate was seventy, 
with an intermittence about every thirty beats. The quality was 
soft and compressible, the apex fifth interspace, feeble, no thrill. 
The left border was inside the nipple line, the right border at the 
right sternal margin. The heart tones were soft and there was no 
murmur. There was no edema of ankles^ March 4 the pulse was 
irregular and there was some swelling of the knee-joints and small 
joints of the feet. The electrocardiographic report (Fig. 4). showed 
moderate left preponderance, diphasic “P” in lead I, and auricular 
extrasystoles. P-R. .20, rate 109. 

Electrocardiogram March 16 (Fig. 4) shows auricular extra- 
systoles, dropped beats, P-R .32 to .36. Rate 96. Progressive 
lengthening of P-R. 

Electrocardiogram March 22 (Fig. 4) shows the blocking of an 
auricular extrasystole. P-R .24, rate 88, 

Electrocardiogram March 26 (Fig. 4) shows P-R, averaging ,24, 
pulse 90, auricular extrasystoles arising in the neighborhood of sino- 
auricle node. P. T. Superimposed. Electrocardiogram, April 20, 
shows normal cardiac mechanism. 

Summary and Diagnosis: Acute streptococcus myocarditis 
involving particularly the auricle and conduction pathways produc- 
ing chronologically, ectopic auricular extrasystoles; involvement of 
the auriculoventricular bundle with delay in the P-R interval and 
occasional dropped beats (early heart-block); blocking within the 
auricle of ectopic extrasystoles; auricular extrasystoles arising in 
the immediate neighborhood of the sinoauricular node. Group II, 
Duration six weeks. 

Case V.~Miss E, S., pupil nm-se, aged twenty-three years, 
entered the hospital March, 1920, complaining of sore-tlnroat and 
loss of weight. Since a septic sore-throat December 19, 1919, 
containing hemolytic streptococcus, she had had more or less 
throat infection and felt weak on slight exertion and tired easily. 
Examination showed the hands and face to be very pale, anxious 
facies, apparently suffering, hands held over the heart, re^jirations 
shallow and superficial, pulse 114. She complained of gripping 
pam over the heart that made speech and breathing difficult. She 
said that she could feel her pulse become slow and irregular, after 
wln^ attacks the pulse became more rapid; There was a markhd 
tenderness m the fifth interspace. The apex lay within the nipple 
fine m the third and fourth interspace. The heart tones were 
irregular, there were no murmurs. An electrocardiogram taken 
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March 3 (Fig. 5) showed- a three to two heart-block, rate 62 of the 
ventricle. An electrocardiogram taken the following dav showed 
nodal rhythm, rate 89.5 (Fig. 5).« March 9 the heart seemed normal, 




Fic. 5 

8 Dr. Robinson, who kindly looked over this curve, believes it more hkely 
'markedly delayed P-R interval ts-ith F tiurirf ip the T complex. 
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there ere no ficcentuatioiis and the first sound was barely per- 
ceptible. The electrocardiographic examination showed P-il .25, 
rate 65.2. One week later examination showed normal cardiac 
mechanism. Summary and diagnosis: Acute streptococcus myo- 
carditis involving primarily the bundle with three to two partial 
heart block, later nodal rhj^hm, with anginal attacks. Group II. 
Duration two weeks. 


Case AT. ^hliss H. N., stenographer, aged twenty-eight years, 
has had “heart trouble” since the “flu” in October, 1918. Eemained 
in bed three weeks during attack; there were no lung complications, 
but some cardiac irregularity during acute illness. Remained home 
two months convalescing. In the spring of 1919 complained of 
same precordial uneasiness with slight pain, relieved partially by 
digitalis. 

January, 1920, again complained of pain in heart region; no 
dyspnea or pain with effort; some palpitation. At times has some 
throbbing sensation in left arm. Has lost six pounds past few weeks, 
tires easily, gets extremely fatigued. 

Past Illnesses. Scarlet fever eight years ago. Inflammatory 
rheumatism at twelve years of age in knees and elbows; recurring 
tonsillitis; tonsillectomy five years ago. 

Examination. Right heart Sf cm. left 12 cm. midsternal line. 
Arrhythmia (extrasystoles) left border just outside nipple line., _ 

Electrocardiograph. Auricular extrasystoles in all leads arising 
in neighborhood of pacemaker, number possibly increased after 
atropine. 

Summary. Chronic postinfluenzal myocarditis, with localization 
in the auricle, resulting in auricular extrasystoles. Duration 
seventeen months. Group III. 

Discussion. The above cases, cited as examples from a^ larger 
group, are offered as evidence that the acute epidemic respiratory 
infections known as influenza, cause damage to the cardiac mechan- 
ism, which may be demonstrated clinically and electrocardio- 
graphically. As observed by the latter method these infections 
affect, for the most part, the auricle and conduction pathways of the 
heart, although clinically it may be supposed that ventricular 
involvement also occurred. Unfortunately no gross or microscope 
pathologic material was available for study. Cases lA' and V, 
in which hemolytic streptococci seemed to be the predomman 
etiologic organisms, are strikingly similar to Cockayne s cases o 
influenzal poisoning of the sino-auricular node and auriculo^en nc- 
ular bundle, thereby substantiating the influenzal involvement 


of the auricle and the His bundle. ' . 

One feels justified in concluding that at least m a certain pe - 
ventage of cases, acute influenza (streptococcus) picks out earii 
and to a degree exclusively the auricle and conduction pa v . . • • 
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Barker’s" recent interesting case of s’” 

involvement following focal infection may still further broaden 
our views as to the general point of attack of infectious agents and 

poisons on the cardiac mechanism. t i i 

Conclusions. 1. Six cases of postinfluenzal myocardial involve- 
ment are reported, involving particularly the auricle and conduction 

pathwaj's of the heart. i j 

2. From a survey of the literature together with clinical 

electrocardiographic studies, a grouping of postinfluenzal cardiac 
complications is offered as follows; ^ 

(a) Fatal cases showing acute parenchymatous degeneration and 

vacuolization of the myocardium. 

(b) Non-fatal, acute cases, showing involvement of auricle and 
conduction system during height of infection, with complete restora- 
tion to normal cardiac mechanism with subsidence of infection. 
Duration two to six weeks. 

(c) iSlon-fatal chronic cases with arrhythmia and involvement 
of the auricle persisting and causing partial invalidism long after 
subsidence of acute infection. Duration twelve to seventeen 
months — plus. 

3. Suggestion is offered that acute respiratory infections (Influ- 
enza, Streptococcus) single out early the auricle and conduction 
pathways of the heart.^° 

Appreciation to several members of the Hospital Staff is herewith 
offered, for permission to publish curves of their cases, and in 
particular to Miss Marguerite Collver, laboratory technician, for 
invaluable aid in the preparation of this material. 


DETERMINATION OF THE NEED OF SURGERY IN PEPTIC 
ULCER, WITH REMARKS ON GASTRO-ENTEROSTOMY.^ 


By W. a. Bastedo, M.D., 

ASSISTANT I'llOFESSOIl OF CLI-VICAI. MEDICINE, COEUMBIA GNIVEUSm:; ATTENDING 

niYsiciAN, cm- hospital, nbd- tork; assoclate attending physician, 

ST. LDKF.’s HOSPITAL. 


. A STunr of surgical statistics would convey the impression that in 
o])erative procedure we have a dependable cure for gastric and 
duodenal ulcer; and last year before this Association, Alvarez said: 
Aly own conviction after many years of seeing these ulcer patients 


Arch. Int. Med., 1919, xxUi, 158. 

‘ Read before the -•Inicricnn G.istro-cntcrological Associsition, May 4, 1920. 
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returning with relapses is that our medical treatments do little if 
fiuy good except in rare cases/’ Yet in our own practice ulcer cases 
tliat have had one or more operations come for treatment almost 
as frequently as ulcer cases that have not been operated upon; 
, and other gastro-enterologists tell us that this is also their exT)eri- 
ence. Such antagonistic ideas, therefore, furnish our excuse for 
this presentation on a somewhat hacloieyed subject. 

Ulcer cases may require emergency treatment or they may not, 
and this fact divides them into two groups. 

I. The Emergency Cases. The tv-o striking emergencies which 
occur in gastric and duodenal ulcer are acute perforation and pro- 
fuse hemorrhage. In acute perforation all vdll agree the earliest 
possible surgery is imperative. 

In serious hemorrhage, on the other hand, it is generally the 
opinion that operative intervention is dangerous and mostly futile. 
Sir Berkeley Moynihan, in issuing a warning against hasty surgery, 
estimated that not more than 3 per cent, of profusely bleeding gastric 
and duodenal ulcers could be treated successfully by laparotomy. 
Lmdberg, of Copenhagen, tabulated 68 cases of hematemesis so 
severe as to raise the question of an emergency operation. In all 
of the 68 surgery was decided against. Five died, and at autops}' 
it was found that not one of these could have been helped by surgery. 
On comparing these statistics with others from clinics where opera- 
' tion had been the choice, Lindberg was convinced that surgical 
measures are never indicated in cases of acute hemorrhage from the 
stomach or duodenum. We find that many surgeons have had the 
trying experience of opening a stomach in such a case and being 
unable to find ‘the site of the bleeding. Lund, of Boston, said: "1 
have learned that it is poor practice, when the patient is depleted 
by hemorrhage, to open the stomach and try to grasp the artery 
in the bottom of an ulcer.” Other surgeons speak in like manner. 

Yet now and then one hears of a case in which life has undoubtedly 
been saved by surgery, as where perforation accompanied the hemor- 
rhage or where the bleeding-point Avas readily found. We have in 
mind a recent case where a vein was held open by the indurated 
tissues and where undoubtedly death Avould have ensued liad 
operation not been performed. And it is a trying experience, and 
one that seems inconsistent, for a physician to stand helplessly bj 
AA'hile a patient vomits copious amounts of blood every hour or 
two and rapidly becomes exsanguinated imder his very eyes, ihe 
dificulty lies in the fact that as these hemorrhages mostly cease 
spontaneously and are not fatal we prefer to wait, and then when vc 
decide that the bleeding probably will not stop it is too late or 


rgerv. vie 

In any case, therefore, while appljdng the proper medical 

; should, when possible, prepare for transfusion. If the p>eertin„ 
rsists transfusion is the measure of choice. If transfusion . 
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to Stop the bleeding it at least puts the patient in better condition 
for surgery, which then, in our opinion, might be resorted to. thus 
very few of the cases would come to surgery, but these few, being 
hopeless otherwise, might include a sufficient proportion of operable 
cases to justify the procedure. That is to say, the great risk^ ot 
operative intervention and the small chance of helping by operation 
are overshadowed by the almost certain supervention of the 
patient’s death if operation is not performed. In -such a case the 
surgeon who fails is without blame. 

n. Cases not in the Emergency Class. In the treatment of an 
ordinary ulcer case surgeons are not now so ready to operate as 
formerly, and many grant that judgment is required as to the 
need of surgery, for operation always produces a damaged abdomen 
and a damaged stomach with a new anatomy and a new physiology; 
it is followed only too often by undesirable sequelEe; and frequently 
enough it leaves the patient relieved for a time, only to have him 
return later with a recurrence of symptoms which, because of the 
surgical damage, may be more difficult to treat than before. As 
Connell expresses it: “The immediate result is invariably most 
encouraging, but relapse is far from uncommon.” 

We cannot here discuss the merits of the various surgical proced- 
ures, nor compare one with another, but because it is the usual 
operation we shall dwell briefly on the subject of gastro-enterostomy, 
referring you for much interesting data to the papers of Dr. Frank 
Smithies and Drs. Wjlensky and Crohn, which have been read 
recently before this A!ssociation. 

Gasiro-enterostomy. “This operation,” in the words of Frank 
Martin, “has been for years the cure-all for almost every stomach 
malady that exists.” Of 261 ulcer cases returning for treatment 
after operation. Smithies found that gastro-enterostomy had been 
done in all. But among the best surgeons today it would seem to 
be considered 'of value only for ulcers of the duodenum and of the 
pjdoric and antral regions, and not, except in rare cases, for ulcers 
in the body of the stomach or high up on the lesser curvature. 
Indeed, many eminent surgeons agree with Deaver that “when the 
ulcer is located elsewhere than at the pyloric end posterior gastro- 
enterostomy does little if any good.” However, Mills has directed 
attention to the fact that in certain hjqjotonic tjq)es of stomach, 
after a V-shaped or sleeve resection for ulcer of the lesser curvature' 
a gastro-enterostomy is required; we also have seen the necessity 
for gastro-enterostomy in just such cases and Peck has expressed 
•tlie opinion that it is a vise procedure. Sir Berkeley Mojmihan has 
said ‘under no circumstances is the operation to be done in the 
absence of demonstrable organic disease.” Yet this cannot be an 
absolute mle for we have had good results in a few rebellious cases 
of marked gastric atony without ulcer. 

Among the various reasons advanced in surgical writings to justify 
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simple gastro-enterostomy those usually met with are the following; 
(1) That it relieves the pyloric end from muscular activity and from 
the irritation of food and gastric juice; (2) that it relieves the pyloric 
end from high peristaltic pressures; (3) that by being placed at the 
most dependent portion of the stomach it favors gravity drainage; 

(4) that it favors stomach emptying regardless of gravity drainage; 

(5) that by permitting tlie alkaline duodenal contents to flow bade 
into the stomach it decreases gastric acidity. Let us consider these 
seriatim: 

1. T/iaf if Relieves the Pyloric End from ihiscuiar Activity and 
from F ood and Gastric J nice. To emphasize the stress laid upon this 
factor, I would quote Richard Lewisohn, who wrote as late as 1918: 
“Even at the present day many surgeons consider gastro-enteros- 
tomy a safe procedure to keep food material away from the ulcer- 
bearing area.” In the majority of cases the ulcer-bearing area is 
the antral, pyloric or duodenal region. Without giving the data 
in detail I might say that it has been shown repeatedly, both by 
laboratory experiments and by the roentgen rays (see 4 below), 
that after a gastro-enterostomy peristaltic waves occur in the 
pyloric end of the stomach the same as before the operation; that 
to a certain extent and sometimes in their entirety the food and 
gastric juice are swept past the new opening and take their normal 
course to the pylorus; and that vigorous churning takes place in 
this end of the stomach. In 262 postoperative cases Smithies found 
chymification after a mixed meal good or fair in 90 per cent. There- 
fore we may say that gastro-enterostomy does not result in relief 
of the pyloric end from muscular activity or from the irritation of 
food and gastric juice, though it probably lessens the degree of 
these. 

2. That it Relieves the Pyloric End from High Pressures. It is at 
the antral and pyloric regions that normally intragastric pressure 
rises to the highest point. Moritz found the intragastric pressure 
at the cardiac end 6 to 8 cm. of water, and at the pyloric end 20 to 
30 cm., with rhythmic rises to as high as 60 cm. Sick found the 
cardiac pressures 6 to 16 cm. and the pyloric pressures 25 to 42 cm., 
and von Pfungen, in a boy with a fistula in the midstomach, found 
the maximum pressure at the fistula 19 cm. and that at the pylorus 
162 cm. In ulcer cases with hypennotility the pyloric pressure is 
probably quite high and in cases with hypermotility and pjdorjc 
obstruction, whether organic or spasmodic, the pyloric and antra 
pressures probably’’ rise very high indeed. In pyloric obstmction 
without atony Crohn and Wilensky have shown that the himger 
contractions may take on a spasmodic character, with correspon 
ingly high intragastric pressures, a condition abolished by operation. 
They found that except in these obstruction cases hunger conttac- 
tions were usually absent. Therefore, although it is a^ee 

in pyloric obstruction cases without atony’^ gastro-enteros 
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results in lessened pressures on the ulcer ar^a, yet in cases without 
obstruction this is by no means apparent. Certainly in Sick s case 
a midgastric fistula failed to relieve the pylorus from high pressure, 

3 That hj being Placed at the Most Depcmlent Portion qt the 
Stomach it Favors Gravity Drainage. At operation we have 
repeatedly seen surgeons, imbued with this idea, strive to select the 
lowest point of the stomach; and, as Martin remarks, they -even 
place the patient in upright posture after operation to favor drainage. 
The fact is that the lower border of the sto nach changes consider- 
ably during digestion, in the nearly empty stomach the pylorus 
becoming ordinarily the lowest or almoshthe lowest part. Moreover, 
as the stomach fills it rotates on an axis extending from the cardia 
to the pylorus. It can hardly be supposed then that w^hat is the 
most dependent point at operation in a stomach rendered atonic by 
the anesthetic and in a patient lying on his back, will remain the 
most dependent point for any length of time during the digestive 
period after the stomach has regained its tone and the patient is 
upright. 

As a matter of fact, however, in the ordinary alimentary tract 
food is not propelled by gravity but by differential pressures. 
Cannon and Blake showed in cats that after gastro-enterostomy, 
even though the animal was held up so that the opening was in the 
most dependent portion, water placed in the stomach did not run 
by gravity through the stoma into the jejunum but passed through 
only in response to the force of peristaltic waves. Therefore, in the 
ordinary case, gastro-enterostomy does not favor drainage by 
gravity. In the emptying of highly atonic stomachs in atonic 
abdomens ivith low intra-abdominal pressure, gravity may play a 
distinct role; yet in these cases unless there is pyloric stenosis the 
results of gastro-enterostomy are not highly encouraging. 

4. That it Favors Stomach Emptying Regardless of Gravity, that is, 
by peristalsis. In regard to this I find a great discrepancy of opinion. 
In the roentgen-ray studies of Cannon and Blake on cats fed with 
fluid boiled starch the food passed regularly through the pylorus and 
not through tlie new stoma, witii two exceptions, one w^here the 
stoma was in the vestibule close to the pylorus and the other where 
the stoma was large and in tlie anterior wall about half-way between 
the two ends of the stomach. Except for these two cases the pylorus 
was regularly the exit chosen, even though it. was much narrowed 
by a ligature. This was in animals with no ulcer to cause hyper- 
peristalsis and abnormality of pyloric closure. That both in man 
and IaboratoT>^ animals the food mostly does pass the new opening 
m seek the naturd outlet has been shown by others, e. g., Tuffier, 
Delbet, Kellmg, Guibe, Troell and Lewisohn; and Haertel, after 
the study of a large series of radiopaphs following gastro-enteros- 
tomy m man, observes that though in most cases food passes 
through both the pylorus and the new stoma, yet the peristaltic 



496 BASl'EDO: need of SEJIGERY in pEpflc ELCER 

wave is unchanged and continues to be directed as before toward 
the pylorus. SchueUer, Petren, Cole, Carroll and other radiog- 
raphers have made similar observations. 

On the other hand recent reports by C. H. Mayo, Carroll, Hart- 
mann and Outland, Skinner and Clendenning point to the effective- 
ness of the gastro-enterostomy stoma; and Carman and Balfour, 
of the Mayo Clinic, emphatically state that the opaque meal 
regularly passes freely tlirqugh the stoma even after years. Several 
observers have remarked, however, tliat while in the first few weeks 
after operation the food has taken its exit for the most part through 
the new outlet, yet later it has returned in large measure to the 
outlet through the pylorus. This might be explained by assuming 
that in the first few weeks the ulcer is still in the irritative stage and 
is effective in producing pyloric obstruction by pylorospasm; but 
that later, as the ulcer heals, it no longer excites pylorospasm, and 
therefore, as there is no longer obstruction, the food passes through 
the natural outlet. This would seem to be the desirable sequence 
of events. Truesdale showed that in some cases after the operation 
the pylorus, owing to disuse, undergoes atrophy and dilatation and 
remains permanently open. It is interesting to note how frequently 
in some of the relieved cases the roentgen-ray shows a six-hour 
residue. Smithies found an eight-hour food residue after a mixed 
meal in 16.4 per cent, of those returning for treatment. Carter 
notes an early emptying time when both pylorus and stoma are 
patent but delayed emptjdng when the pylorus is occluded at die 
operation. Wilensky and Crohn state that the emptjdng power of 
the stomach is not accelerated by gastro-enterostomy with pyloric 
blocking, but is actually retarded. 

5. That Whatever Good is OUained is Due to the Diniimdion of 
Acidity by the passage of bile and pancreatic juice into tlie stomach 
through the new stoma. It is Heaver’s opinion that if a posterior 
gastro-enterostomy in ulcer of the pyloric region does any good at 
all it is by allowing bile and pancreatic juice to enter the stomach, 
thus producing a neutralizing effect on tlie acid contents. This is 
the opinion of many surgeons. It is true that following gastro- 
enterostomy the acidity tends to be reduced, for H. J. Paterson 
found that it falls on the average thirty points, and Smithies, in 
those returning for treatment after operation found a reduction m 
free acid and total acidity in about 80 per cent., die reduction 
averaging about twenty points, though in 17 per cent, there vas 
no reduction and in 3 per cent, a rise in acidity. One month after 
operation Crohn and Wilensky found a slight average decrease m 
acidity though not a decrease in all cases. 

The Effect of Bile and Pancreatic Juice on Acidity. Grey demon- 
strated by cholecystogastrostomy that when the total outpu o 
bile was made to pass through the stomach it did not materia j 
affect the level of gastric acidity. He also deflected the tota pa 
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creatic juice into the stomach and likewise noted no material change 
in acidity. In a study of fractional curves after gastro-enterostomy 
Wilensky and Crohn observed that the influx of bile was frequently 
followed by a secondary rise in acidity and that at times the highest 
acidities were recorded when the bile was present in greatest abun- 
dance. These observations tally with our own experience and that 
of Smithies, that highly bilious stomach contents after gastro- 
enterostomy frequently show high acidities. H. S. Carter and 
Wilensky and Crohn have reported that a number of the operated 
cases gradually lowered their acidity until a complete achylia was 
developed. This could hardly have been due to a reflux of alkaline 
material. Therefore though acidities tend to be lower after gastro- 
enterostomy, they are not by any means always lower, and we do 
not believe that the diminished acidity is the effect of neutraliza- 
tion by regurgitated bile and pancreatic juice. As a matter of fact 
the degree of gastric acidity is unimportant in deciding the improve- 
ment after operation (Troell, Crohn) . 

To summarize our remarks on the desired effects of gastro-enter- 
ostomy we might say that when there is obstruction to the exit of 
food the operation permits stomach emptying and relieves the 
retention. But in non-obstruction cases it does not, at least to any 
great extent, relieve the ulcer-bearing region from peristaltic activity 
from the irritation of food and gastric juice and from high peristaltic 
pressures, it does not favor gravity drainage, it does not, as a rule, 
accelerate the emptying time, and it does not act through the 
neutralization of high acidity by the bile and pancreatic juice which 
it permits to enter the stomach. Therefore, except in cases of 
obstruction, due either to disease or to operative procedure, as in 
pyloric stenosis or pyloric removal and possibly hour-glass con- 
traction, we are unable to discover a satisfactory reason for a good 
result from gastro-enterostomy. It would therefore seem a perti- 
nent question to ask; Except in the presence of obstruction what 
useful function does gastro-enterostomy perform? 

Gastro-enterostomy -with Pyloric Blocking. On account of the 
numerous failures of gastro-enterostomy, and the frequency with 
wnich after gastro-enterostomy the food has passed in the normal 
direction through the pyloric exit even when this was partially 
obstructed, a number of surgeons have attempted to block the 
pylorus by means of a silk ligature. W. J. Mayo has concluded that 
Sh'es no advantage, and this belief is concurred in 
by bcudder, Gonnerud and others; and as it has not been a successful 
procedure, it has largely been abandoned. But in its place has 
come pylorectomy or at least a severance of the duodenum from the 
pylorus. To this certain surgeons object, on the ground that it 
makes the operation a more severe one; that it makes a permanent 
obstruction no longer needed when the ulcer heals; that it favors 
high pressures m the uleer-bearing region, and possibly that by 

^01^ ICO, KO. 4. — OCTOBEll, 1920. If ' 
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preventing the contact of hydrochloric acid with the duodenal 
mucous membrane, it prevents the formation of secretin, and hence 
results in a diminished secretion of pancreatic juice and bile. We 
do not thinlc this last a factor, for tlrree reasons, namely: (1) The 
absence of hydrochloric acid in cases of gastric achylia is not accom- 
panied by a decrease in the secretion of bile and pancreatic juice; 
(2) hydrochloric acid can produce secretin in the jejunal mucous 
membrane, as shovm by Bayliss and Starling; (3) in these cases 
there is obviously no lack of bile and pancreatic juice. 

In several of our own cases, after a simple gastro-enterostomy 
had failed to relieve, a secondary operation was done to block the 
pylorus. "We can recall two in which the ulcer had been well up on 
the lesser curvature, and had been excised by the saddle incision, 
but pylorospasm persisted. They did well after the pyloric excision. 
"We can recall three others in which the ulcer was at or near the 
pylorus, and the pylorus at operation seemed well stenosed, but the 
symptoms continued after the gastro-enterostomy. All did well 
after pyloric obliteration. 

Normal Results of Gastro-enterostomy., A gastro-enterostomy 
regularly results in certain changes, namely: (1) The passage of 
the acid and sometimes higlily acid gastric contents into a jejunum 
which is habituated only to material tliat is alkaline; (2) admixture 
of the gastric contents with .the bile and pancreatic juice at an 
abnormally low point in the intestine; (3) the passage of some poorly 
disintegrated food into a jejunum accustomed to receiAung material 
that is well chjnmified. After a mixed meal Smitlhes found vdth the 
stomach tube that the gastric contents showed poor chjonification 
in only 10 per cent, of the cases; yet it would seem that, owing to 
the position of the stoma, some of tlie food must be forced through 
without chjmiification. 

Untoward Sequel® of Gastro-enterostomy. The most common 
untoward sequel® are: Renewed ulcer symptoms, retention sjnnp- 
toms, nausea and fulness without retention, pain, and diarrhea. 

Renewed Ulcer Symptoms after Gastro-enterostomy may result from : 
(1) Failure of the original ulcer to heal. After a remission of a few 
Aveeks or montlis brought about by tire rest and diet folloAving 
operation and similar to remissions after medical treatment the 
symptoms recur. ' 

2. The deA®lopment of a ncAV gastric or duodenal ulcer. 

3. The deA'elopment of a true peptic ulcer in the jejunum below 

the stoma region. . _ , . > 

4. The development of ulceration in or about the gastro-intestinal 
anastomosis. This is probably due in most instances either to 
trauma from the use of clamps as demonstrated by Troell, CoffeA , 
White and Hamilton or to the empIoAUnent of unabsorbable sutures. 
Pool, W. J. jMayo, jMann, Gonnerud, Woolsey and others have 
repotted finding the linen or silk sutures projecting from the bases 
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such ulcers. It may be due to careless feeding in tbe early post- 
operative period, for in a study of gastro-enterostomy m animals, 
Flint found the new-formed anastomosis to be the site of a healing 

ulcerated surface for about two weeks. 

Retention sym'ptoms may result from failure of the stoma or 
obstruction of the jejunum, because: 

1. The opening is too far to the left. 

2. The opening shrinks unduly. Finney had a case in wliich in 
spite of absolute pyloric stenosis the stoma had been reduced to the 
size of a straw. Von Eiselberg believes that reduction in size of 
the opening is almost always due to ulceration. 

3. The opening is closed by distention of the stomach, which 
causes stretching of the jejunum over the stoma. Cannon and 
Blake noted in cats that when the stomach was distended by a 
large meal the food passed through the stoma with difficulty, so 
they excised a gastro-enterostomy stomach, tied its pylorus and 
filled it with water. As the gastric wall became stretched almost 
no water escaped through the stoma, the comparatively small 
jejunal wall having flattened out over the opening to become prac- 
tically a part of the stomach wall. 

4. The opening is closed by contraction against it. of the cut 
circular fibers of the jejunum. In the words of Cannon and Blake: 
“The contraction of the cut circular muscles can have no other 
effect than to shorten and flatten the intestinal wall between the 
two lines of attachment.” In two of our cases opened under local 
anesthesia vigorous peristaltic waves were present, and after the 
anastomosis had been made we observed that as each wave reached 
the cut in the jejunum the whole wall of the gut flattened against 
the opening, the effect of the contraction of the circular fibers that 
had been cUt being just that described by Cannon and Blake. It 
was obvious that anything in the duodenum would shoot up into 
the stomach rather than pass into the distal limb of the jejunum. 

5. The stoma or the jejunum is closed by volvulus or traction, 
as when the stomach recovers from its operation atony or when 
the patient reassumes the upright position. 

6. The food fails to pass readily into the distal limb of the jejunum 
because of adhesions with kinking. The circular muscles proximal 
to this point being cut and stomach peristalsis being absent for 
many days following operation (Wilensky and Crohn), there is no 
driving peristaltic force to push the food along, break newly forming 
adhesions and straighten out a kink (Cannon). We have had two 
marked cases of obstruction by adhesions with pocketing of the 
jejunum at a distance of two or three inches beyond the stoma, the 
roentgen-ray showing immediate passage of food from the stomach, 
but partial obstruction at the lower point with pouching above. 

7. The establishment of a \dcious circle, the food that passes 
through the still open pylorus travelling back into the stomach 
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through the stoma. Cauuoii and Blake watdied such a process for 
half an hour, during which time not an atom of food passed into the 
distal limb of the jejunum. They noted no untoward results from 
the vicious circle. Vicious circle is usually due to a plastering of 
the jejunal wall against the opening or to obstruction of the distal 
limb of the jejimum. Probably it is a cause of untoward symptoms 
less frequently than usually supposed. 

Nausea and Fulness without Retention may result from: (1) Too 
rapid emptying of the stomach. In feeding with the duodenal tube 
it has been found that passage of the food too rapidly or at a tem- 
perature much above or below that of the body is prone to result 
in feelings of distention, nausea, weakness or even collapse, symp- 
toms quite the same as in occasional cases after gastro-enterostomy. 
(2) Possibly though not certainly from too abundant regurgitation 
of bile. In practically all cases after gastro-enterostomy bile is 
regurgitated into the stomach yet no nausea ensues. But in two 
striking cases during the periods of nausea we have noted excessive 
quantities of bile in the stomach contents, while in the same patients 
when free from nausea there was very little bile. We have been 
inclined to attribute the nausea to the abundant bile in the stomach 
though it is possible that the responsible factor may have been 
something else, the extra bile having regurgitated as the result of 
gagging. For though bile when swallowed is nauseating, yet fresh 
ox-bile has been administered by stomach tube by John Gerster 
without nausea. 

Pain is usually the result of ulcer or adhesions, especially adhe- 
sions to the anterior abdominal wall. 

Diarrhea is probably a sequel either to a too rapid emptying of 
the stomach, to irritation of the jejunum by either the acid stomach 
contents or coarse food particles, to changes in the pancreatic 
secretion, or to a superabundance of fat in the. food (Cameron). 

From Matthieu’s Clinic at the St. Antoine, Paris, it was reported 
that very few if any of their cases of gastro-enterostomy, if followed 
over a sufficiently long time, failed to show some pathologic symp- 
toms, gastric or intestinal. 

In a study of cases following posterior gastrojejunostomy with 
exclusion or removal of the pylorus, Wilensky and Crohn found that 
11 did well after the operation, though it was necessary to curtail 
the amount of food permitted, 14 showed definite disturbances in 
physiology and 7 showed mechanical disturbances in the functions 
of the gastrojejunal stoma. In almost all there was absence of 
peristalsis one month after operation. 

In the group that apparently did well motility and acidity vere 
slightly diminished and there was a distinct and persistent hy'per- 

secretion. , , 

In the group with physiologic disturbances there were mentt 
depression with poor nutrition, pain, vomiting, occasionally liema- 
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temesis, and constipation or rarely diarrhea There were d^nite 
delay in motility, hypersecretion with a high acidity curve to the 
end of digestion and a poorly functioning stoma, produced not by 
stomal closure but by disturbed muscular function. 

In the group with mechanical or organic changes at the stoma 
there were markedly delayed motility with retention, a high acidity 
curve, violent peristalsis, six-hour roentgen ray residue and insuffi- 
cient or closed stoma. .... .1 

Sununary. Considering all the possibilities we have mentioned 
and other postoperative complications, such as hernia, rectus dias- 
tasis, gastro-intestinal fistula and various unmentioned abdominal 
adhesions, and in addition the operative mortality and the number 
of cases that after a period of relief show relapse similar to that 
following medical relief, we must feel that surgery in an ulcer case 
must not be too lightly resorted to. As Wilensky and Crohn say, 
"It is evident that the impression that gastrojejunostomy is an 
operation which in no way impairs the functional efficiency of the 
stomach is an erroneous one. In only a minority of the cases does 
the stomach return to an almost normal state of functional activity.” 

We do not wish, however, to disparage the use of the operation 
in the proper case, and would say with Crohn that we could not 
treat disorders of the stomach without using gastro-enterostomy. 
But its value is to make an exit for food when the normal exit is 
not available. And we hold with Torek that “the treatment of 
ulcer of the stomach is essentially medical arid not surgical, and 
that it is only certain of its complications or sequel® that require 
surgical intervention.” We now leave the subject of gastro- 
enterostomy. 

Cases of Ulcer which Require Operation. The emergency cases 
we have already considered. Of the others we have those in which 
surgery is imperative from the outset and those in which surgery 
should be resorted to only after thorough medical treatment. 

Surgery Imperative. We consider surgery imperative and medical 
treatment futile in the following conditions, namely; (1) Chronic 
penetration as shown by radiographs; (2) palpable induration; (3) 
adhesions which cause distortion of the stomach, interference with 
peristalsis or much pain during the digestive period; (4) permanent 
hour-glass; (5) pyloric stenosis not syphilitic; (6) repeated copious 
hemorrhages; (7) conditions which suggest that an ulcer is becoming 
carcinomatous. In duodenal ulcer, as carcinomatous change rarely 
occurs, this is not of moment; but since in gastric ulcer this change 

IS not infrequent, its possibility must induce an earlier consideration 
ot surgery. 

Surgery only after Expert Medical Treatment. The majority of 
peptic ulcer cases can, in our opinion, be definitely said to require 
surgerj on y after the failure of thorough and prolonged medical 
treatment. tWien a case is medical the relief of s>Tnptoms (not the 



502 


B.VSTEDO:. NEED. OF -SURGERV IN I'EPTIC TTECEH 


cure) by- treatment is, us a rule, quite •prnm])t . Thcrefere, on the 
one hand, the failure of the treatment to relieve the s^miptonis 
suggests that the case is probably surgical; whereas, on the other 
hand, when a case seems in all likelihood surgical, but not certainly 
so, a course of medical treatment is advisable to prove the point. 
Furthermore, if the patient shows a positive Wassermann reaction 
or gives a history or any physical evidence of s;s'philis, antileutic 
treatment should be tried. 

Given a thorough medical trial by someone competent to super- 
vise the treatment, we should consider those cases surgical which 
continue to show ; (1) Persistent or recurrent hemorrhage even small 
in amount; (2) pain; (3) nausea; (4) pylorospasm of such persistence 
as to simulate pyloric stenosis; (5) inability to ingest eomfortably 
the ordinary wholesome foods permitted by the circumstances of the 
patient, this making the poor patient a surgical case earlier than 
the well-to-do one; (6) inability to ingest comfortably enough food 
to maintain nutrition while living a normally occupied life; (7) 
recurrence after apparently a cure. Or, asC, H. Mayo expresses 
it: “The best tjqie of gastric case for surgery is that in which every 
method of medical treatment has failed or the patients have become 
tired of the rigid diet and care which are necessary to relieve or to 
prevent relapse.” This is our answer to the question when to 
operate in peptic ulcer cases. We shall not attempt to answer the 
question when to perform a second or a third operation if s;\mptoms 
persist. 

When an ulcer case is referred to the surgeon the physician must 
still feel his responsibility to the patient, and in order to provide 
against having a surgical failure follow the medical failure should 
urge the serious attention of the surgeon to the following state- 
ments, namely: that of Ginsburg, that “small quantities of food 
, at frequent intervals have a better physiologic effect upon the 
recently short-circuited stomach than three daily meals;” that 
of Cannon, that “after gastro-enterostomy, effective action of the 
anastomosis demands tliat there shall not be more than a moderate 
distention of the stomach;” and that of Troell, that “the recurrence 
of symptoms following operation in many cases depends to a con- 
siderable degree on the surgeon’s neglecting to give dietetic and 
other prescriptions suitable for ulcer.” We would commend the 
counsel of W. J. Mayo that “following surgical intervention tlie 
patient should be under good medical advice until permanent cure 
is assured;” and that of Carter that “after operation every oppor- 
tunity for healing and cicatrization should be given, involving, as 
this does, weeks or months, during all of which time the diet should 
be bland, soft and free from thermal, mechanical or chemical irri- 
tants.” No longer should we tolerate a- surgeon who -places an 
ulcer case on heavy and bulky diet within two or three weeks of Ins 
operation. 
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THE PRINIPLES UNDERLYING THE SAFE AND MORE RAPID 
EVOLUTION OP THORACIC SURGERY ^ 

By Willy Meyer, M.D., 

NEW YORK. 

Mr. President, Ladies and Gentlemen: 

While a dozen years ordinarily may represent an age in our times, 
they mean hardly more than a few montlis in medical science; and 
so, I hope, you will understand when I frankly state tliat, though I 
have all of eleven years to my credit in active clinical work as well 
as in the study of the literature on the subject, I consider myself 
no more than a mere tyro in thoracic surgery. 

It took abdominal surgery fully forty years to develop to its 
splendid status, no small part of whicli was accomplished right here 
in Rochester. Nevertheless, every day, one might say, sees tlie 
great edifice of our abdominal work enlarged by some addition. 
It is true tliat tiioracic surgery had the benefit of all the experiences 
gained in abdominal surgery as well as the additional asset of having 
started with a most perfect asepsis. But in spite of all this I hardly 
tliink we shall go much amiss in predicting tliat there will still 
remain problems to solve for our children and children’s cliildren. 

Attention should be called briefly to the principal practical dif- 
ferences between abdominal and tiioracic surgery. When we niake 
an incision to reach a diseased organ within the abdominal cavity, 
e. g., stomach, liver, appendix or what else it may be, if the anesthe- 
tist is efficient, the asepsis faultless, and we know how to do tlie 
required work, the majority of our patients recover. In tlie interval 
operation for appendicitis, for instance, we see of 100 patients 100 
get well, ^^^len we cut into the abdomen, having divided the wall 
of this cavity and also the outer layer of tlie sac, whicli we call 
peritoneum, its contents lie before us in their anatomical relation 
as well as remain undisturbed until we disturb them; the respiration 
and the circulation of the blood, too, continue vdthout disturbance. 
With perfect ease and equanimity we can go about our task. But 
in thoracic surgery the matter is not quite so simple. Granted the 
same perfection in every technical detail as before, every time a 
thorax is opened “something” happens tliat does not happen when 
the abdominal cavity is opened. It announces itself by a hissing 
sound. What is this something? 

When we make an incision between two ribs,- carefully separating 
layer after layer of muscular tissue, and at last also dividing tlie 
septum which we call the- pleura, we open tliereby the pleural sac 

> Read before the .Southern Minnesota Mcdic.al Association, Rochester, Minn., 
June 23, 1910. 
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which protects the lung. Under normal conditions the lung com- 
nlctelv fills the space between mediastinum, and chest wall, and toe 
pleural sac surrounding it contains neither air nor fluid, excepting 
onlv a small amount of viscid, glue-like substance that permits the 
leaves of the pleura, the one covering the wall of the chest, mediasti- 
num and diaphragm, the other covering the lung, to glide upon one 
another without perceptible friction, as two panes of glass do when 
there is a film of water between them. We have, then, under physio- 
logical conditions no air on the outside of the lung, but on the inside 
of the lung we find the pressure of the atmosphere, and this pressure 
keeps the elastic fibers, of which the lung tissue is largely built up, 
distended. This condition is changed through our incision which, 
being made for operative purposes, is usually a large one. The air 
has now free access to tire space from which nature had it carefully 
excluded, and it is then that this “something” happens to whi(^ I 
have previously alluded : the large, freely expanding and contracting 
organ, the lung, tliat we had met upon opening the chest, suddenly 
leaves the inner chest wall, loses its contact with it and before our 
eyes becomes smaller and smaller until, no larger than a man’s fist, 
it comes to rest near the spinal column. It has been put out of 
commission. The collapsed lobes no longer take part in the function 
of the lung of ventilatin^the blood, feeding it witli oxygen and free- 
ing it of the excess of carbon dioxide, and the space previously filled 
with the lung has become a large, empty cavity. Why does all 
this happen? It is due to the equalizing of air-pressure upon the 
inside and upon the outside of the lung. The one-sided air-pressure 
upon the inside only, which, as explained, kept the elastic fibers 
distended, being now counteracted by the equally great air-pressure 
admitted through our incision to the outside of the lung, leaves the 
contractile strengtli of the elastic fibers as the only active force 
present, and, unless the lung .should happen to be adherent to the 
cliest wall, it contracts down upon its pedicle, the broncliial tube, 
which enters it near the bifurcation of the trachea. 

But tliat is not all. This is only what immediately follows toe 
hissing noise of which I told you before. Something else happens. 
The tooracic cavitj^ is divided in the center by a structure reaching 
from spine to sternum, which wm call the mediastinum, with lung 
to toe right and to toe left of it, and in which are located the heart, 
toe large bloodvessels connecting heart and lung, nerves and other, 
soft tissues. F rom mere enumeration of these parts as toe very seat 
of life itself, you null understand toe importance of their being left 
undisturbed in toeir various functions. That, however, is just what 
IS not toe case after one side of toe lung has collapsed. The patient 
• makes strenuous efforts at breathing with toe closed side of toe lung 
w mediastinum in motion to toe right and to the 

left, like a sail flops in a head-on breeze, which, like toe mediastinum, 
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is fixed uhovc und bclcnv. Tiiis to-aiid-fro motion of. tlic mediasti- 
mmi interferes witli the proper ventilation of tlie still functionating 
ppt of the lung, and tlius, though only one side is opened to the outer 
air, nevertheless both sides of the lung are injuriously affected. All 
this occurs only if the tissues within the diest are' in tlieir virgin 
condition. If in consequence of inflammation or otlier causes the 
soft mediastinal structures have become harder and more resistant 
it does not take place. 

. The condition just described is called pneumothorax, from tlie 
Greek ''pneuma”=air, the term meaning: air in tlie thorax; it is 
unilateral or bilateral, according as to wlietlier tlie outer air has 
direct access to one or both sides of the lung. The bilateral pneu- 
mothorax, unless promptly corrected, is always fatal; the unilateral 
, is not always tliat. It seems that about 40 to 50 per cent, of patients 
are able to stand a unilateral pneumothorax; but, unfortunately, we 
have no means of knowing beforehand wdiom we may include in and 
whom we must exclude from this percentage. It is the same as in 
appendicitis, where the great majority of patients who have had one 
attack, will have another sooner or later of which tliey may die. 
We cannot possibly know beforeliand who will and wlio will not hai'e 
a recurrence, therefore the rule that tlie inflamed appendix must 
be removed in every case, either during or soon after tlie first attack. 
It is a wise precaution. Along tlie same line of reasoning, if we 
know of a method to forestall pneumothorax, unilateral or bilateral, 
should we not apply it, therebj' increasing tlie patient’s chances of 
recovery? Surely, and more tlian that, it is our duty to do so. 
This method exists. This metliod consists in the use of apparatus 
designed to prevent the described effects of tlie inrush of air into 
the pleural cavity upon incision for operative purposes, and the 
general conditions here outlined as prevailing during tlie opera- 
tion constitute the first principal difference between tlioracic and 
abdominal surgery. 

We now turn to the second principal difference between these two 
branches of surgery and find the same to pertain to conditions after 
the operation — to tlie after-treatment. Peritoneimi as well as 
pleura tend to form adhesions after the operative wound has been 
closed, but tlie pleura has an additional tendency which the peri- 
toneum has not equally outspoken. The pleura, being more sensi- 
tive to traumatism, discharges into tlie pleural cavity a fluid which 
we call an “exudate.” Despite the most rigid asepsis this exudate 
does not always remain sterile, nor is it always absorbed. It may 
require drainage later on and may give rise to serious complications. 

A casual observer may here say: “ Wliy not drain from tlie corner 
of the wound when closing lip,” or “Why not close the wound com- 
pletely and drain through a lateral stab?” One tlius arguing 
overlooks tlie air tliat would filter in alongside the tube, produc- 
ino- an “acute postoperative pneumotliorax,” wdiich i.s no ie.ss 
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dangerous and often has the' same fatal consequences as the above 
described acute operative pneumo.thorax. , 

Again I ask, would it not be a great step in advance it the danger 
of the postoperative pneumothorax could also be forestalled? It 
we could close up the thorax air-tight after tlie operation and yet 
drain? And "this is the second point I want to bring out: We' are 
able to do this. A method of air-tight drainage has been evolved 
which is safe and reliable and eliminates, barring an unforeseen 
accident, the danger of the occurrence of a postoperative pnemno- 
thorax. 

I should be happy had I succeeded in holding your attention until 
now, but in tlie balance of my address I shall have to become more 
technical and address myself more to the medical men who good- 
naturedly have permitted me to explain to the ladies what to them 
is a matter of general knowledge. 

I propose now to take up and discuss the two points before 
developed, viz., tlie prevention of the acute pneumothorax (collapse 
of tlie lung), during the operation and the prevention of tlie acute 
pnemnotliorax during drainage after tlie operation. 

1. Avoidance of the Acute Operative Pneumothorax. The con- 
• struction and use of apparatus for thoracic operations began in the 
. middle of the 90's of the last century, when Qu6nu> of Paris, worked 
out an apparatus on the lines of a diver’s helmet, in which the 
patient’s head was placed under increased air-pressure together with 
a sponge saturated with chloroform. Tuffier, of Paris, soon after ad- 
vocated and practised the use of insufflation of air into the trachea. 
Thej^ tested tlieir suggestions by animal experiments which one ofv 
them, at least, followed up with thoracic operations on the human 
subject in the hospitals of Paris, avoiding the' effects of an acute 
pneumothorax. 

America, above all, has a right to be proud of tlie pioneer work 
she has rendered in this field . I am referring to the valve apparatus 
for artificial respiration worked out by Fell and to tlie pump appara- 
tus constructed by Matas, of New Orleans, botli designed on the 
basis of the O’Dwyer tube. In 1898, Parham, of New Orleans, 
made use of Matas’s apparatus in' a resection of the chest wall for 
tumor, the first recorded tiioracic operation under differential pres- 
sure in tliis country. His patient recovered. 

Hoivever, this case and similar ones remained isolated. Thej'- 
were interesting cases, and there it ended, hlore concerted action 
resulted when the differential pressure idea was conceived anew by 
F. Sauerbrucli in 1903. He had been charged by his chief; the late 
t rot. y. Mickuhcz, of Breslau,.to find a metliod which would make 
work in the thorax as safe as that in otlier cavities of tire body. The 
construction of Sauerbruch s negative chamber in the foilowing 
year was the result of this work. Tims the year 1904 marks the 
real beginning of thoracic surgery by the transpleural route.- ' The 
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apparatus designed for experimental work consisted of a box with 
the animal s head outside and the chest and body inside. A cut- 
out with rubber collar in one of tlie sides of tlie rectangular box 
served for the passage of the neck of the animal, surgeon and 
assistant sitting inside the box. The air-pressure in the box was 
reduced by machinery to a degree equalizing the force of the phy- 
siological force of contraction of the normal elastic lung tissue. 
This having been done, transpleural incisions could be made in the 
intercostal spaces right and left, or large flaps of the chest wall be 
raised, the animal continuing meanwhile to breathe as if nothing had 
happened. Upon reversing conditions the animars head being put 
into the box and the body outside and tlie air-pressure within the 
box being increased, the same phenomenon, i. e., non-collapse of the 
limg, was observed when the tliorax was opened and the animal 
breathed the increased pressure. 

On the basis of the artificial reduction of the air-pressure within 
the chamber below the normal atmosphteric pressure, considering 
the latter as zero-pressure, this operative procedure was called 
“operation under negative pressure.” The method as such was 
termed “operating under difference in air-pressure,” or, briefly, 
“under differential pressure.” In 1904 a large chamber, made of • 
iron and glass, for operations on man was in use at Breslau. 

Four years later an amplified type, constructed on the basis of 
Sauerbruch's principles, was built in New York and is now a part 
of the instrumentarium of the Thoracic Pavilion of the Lenox Hill 
Hospital of New York City. It is the only one in America. 
t The negative chamber represents an enlarged pleural cavity and 
is tlie most “physiological” apparatus in existence for complicated 
intrathoracic work upon weak and reduced patients. It permits of 
the use of diffemntial pressure under general as well as local anes- 
thesia. It is' a splendid physical apparatus and will forever retain 
its scientific as well as its practical value. But the negative chamber 
is expensive and stationary, surgeon, assistants, nurses and patient 
have to go to tlie apparatus; the apparatus cannot be brought to tlie 
patient. 

For this and other reasons the attention of the surgical world 
turned more to the positive differential pressure method, as first 
represented by the positive cabinet and its modifications. In quick 
succession three additional, useful procedures of employing positive 
air-pressure have been perfected: The mask method (190S); 
intratraclieal insufflation (1910) and pharyngeal insufflation (1913). 

In each of them the lung is blown up artificially in order to over- 
come tlie pressure upon ■^e outside of the lung of the atmospheric 
air, whicli communicates vdth the interior of the pleural sac by way 

of the incision. . 

The emplojTuent of any one of tlie four metliods mentionef 
enables us to avoid the collapse of the lung on incising the pleural 
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cavity when adhesions between lung surface and chest wall are not 
present. In other words, any one of these four methods enables us 
to avoid the occurrence of the acute pneumothorax with its sequelae 
and, therefore, makes work in the thorax perfectly safe. 

In 1914 tiae opposition originally aroused, by the differential 
pressure method as employed in thoracic operations had almost 
ceased. The method was recognized as safe for operative work 
within the chest by the great majority of colleagues interested in 
this branch of work. 

In 1914 the war broke out and with it came a recrudescence f 

opposition. _ 

Personally, I am fond of opposition, because opposition stimulates 
discussion and discussion is the foundation of progress. It was 
principally for the purpose of free discussion that the “American 
Association for Thoracic Surgery” was founded three years ago. 
But opposition must be constructive and not destructive. In this 
particular instance the opposition, to my mind, is decidedly destruc- 
tive. 

"When the war came manj'' of the men who went overseas were 
suddenly confronted with important traumatic chest cases and were 
compelled to do chest surgery without previous practical experience 
in this line. After temporizing for a time, they became aggressive, 
opened the injured chest widely, did the required work as in other 
parts of die body, closing the thorax as they were accustomed to 
closing the abdomen and saw splendid results, though no differential 
pressure apparatus had been used. No wonder they became 
enthusiastic and soon proclaimed: “There is no fundamental dif- 
ference between operation within the abdominal and thoracic 
cavities; differential pressure is an unnecessary ballast; we can well 
get along without it.” And, in order to carry his point, one 
renowned colleague even suggests the division of thoracic surgery 
into different chapters, requiring different tjqies of operation, e. g., 
lung surgery and esophageal surgery. 

How can we explain die discrepancy between the experience in 
dioracic operations at or near the front and as seen in peace practice 
at home? 

It has been stated on die basis of investigations made during the 
war diat 50 per cent, or more of the patients with penetrating chest 
woimds died on die battle field. Those who readied a hospital 
behind the lines were die ones who had not succumbed to die effect 
of die acute pneumodiorax and hemodiorax, viz., the sudden entrance 
of ah plus blood into die chest. Let us remember, further, diat these 
soldiers were young men in the prime of life, who had not been sick 
for months and years, as is the case with die majority of patients 
whom we are called upon to treat for thoracic disease in times of 
peace. On diese young and strong men, who liad survived aU the 
unmediate consequences of the injury of the chest, our colleagues 
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who were abroad were called upon to operate; on tliese they gatliered 
their experience. Under aseptic precautions they made an incision 
of the required length — and the long cliest wound usuall}’^ is better 
for the wounded tlian a small one, whidi latter often permits air to 
enter tlie chest, but not to leave ifreadily— pulled tlie lung forward 
and held it in front of the wound for the necessary work. The 
mediastinum now could not flop from one side to the other, the well- 
known method to avoid the development of the sjTnptoms of tlie 
acute_ pneumotliorax (Miiller’s trick). The mediastinum is thus 
steadied during the operation and the lung is attended to as the case 
may require and then dropped back. If the diest was closed air- 
tight the great majority of patients had a good chance of recovery 
and were seen to recover. 

With this impression in mind, renowned medical men have come 
from England, France and Italy in the course of the last three years 
to visit us. They have travelled through our country and have 
given us the results of their personal experiences. Some of them 
had been carried away by the favorable results obtained in traumatic 
chest surgery, done witliout any apparatus, on soldiers who had 
survived tlie shock and the eft'eet of acute pneumo- and hemothorax, 
done while tlie soldiers were still suffering from them, and tliey 
wondered why any surgeon had ever tliought it necessary to make 
special provision for an interference in the interior of the chest. 

I have tire greatest admiration for their medical courage, to take 
up under such adverse circumstances a new line of operative work 
and, what is more, make a success of it. All honor to tliem! 

On the otlier hand, I cannot help asking is it right to draw such 
sweeping conclusions from the experience in one small part of the 
surgery of tlie chest — the traxunatic — ^ivith reference to tlioracic 
surgery in its entirety? To my mind it is not permissible. 

To show how discussion helps in clearing up a fundamental 
question, like tlie one we are considering allow me to cite a personal 
experience: When tlie commission of surgeons from the front, 
consisting of three representatives from England, one from France 
and one from Italy, came to attend the American Congress of Sur- 
geons in October, 1918, they visited tlie Lenox Hill Hospital of 
New York City and looked over tlie tlioracic apparatus tliere 
installed. After a heart-to-heart taUc of almost two hours on tlie 
means at hand today, to avoid or overcome tlie acute pneiunothorax 
in chest operations, tliree of tlie five gentlemen joined me in the 
stand: tliat we do need the differential pressure method for safe 
operating within the tliorax. _ 

I most fervently hope tliat those colleagues who still think 
differently, because they have had favorable experiences in cliest 
surgery witliout the employment of apparatus, will come forward 
and relate their observations. If their cliarts prove tliat the vork 
can be done equally well and equally safely for tlie patient, witliout 
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apparatus, why should we trouble ourselves witli differential press- 
ure methods’ why should we not .throw all apparatus overboard 
and proceed as in other parts of the body? I for one still believe 
that if we had one hundred patients with surgical chest disease and 
gave fifty cases each to two surgeons who commanded equally 
good technic and perfect asepsis, one working witli apparatus and 
maintaining the physiological working of the lung during the 
operation, the other one working without apparatus, I say, I feel 
sure, that the one who used the differential pressure method would 
get a higher percentage of recoveries than the one who did not use it. 

2. Avoidance of the Acute Postoperative Pneumothorax and of 
the Accumulation of the Pleural Exudate by Means of Air-Tight 
Thoracic Drainage. In my endeavors to drain tlie chest and, 
incidentally, to avoid tlie occuirence of the acute postoperative 
pneumothorax I have at last decided upon a method of choice. It is 
an adaptation to general operative work of the method of air-tight 
drainage used by Dr. Kenyon, of New York City, in the treatment 
of empyema in children, and practised in a similar way, for the 
treatment of the same disease in patients of any age, by Buelau, 
more tlian twenty-five years ago. I consider it a universally useful 
metliod for draining the chest air-tight, after any and every kind of 
intrathoracic work. To keep the patient with free (not air-tight), 
thoracic drainage under the influence of differential pressure within 
the apparatus, negative chamber or positive cabinet, as worked out 
at our hospital six or seven years ago, is also an excellent method, 
but it is cumbersome. 

Of anodier evidently useful method, Tiegel’s metal drain, with 
valve arrangement at its outer end, I have no personal experience. 

Today, before closing the chest incision completely by layer 
sutures, we make a stab one or two interspaces lower in the posterior 
axillary line, introduce in air-tight fashion a rubber tube about as 
large as the third finger of a man, the tube having one or more side 
holes near its inner end and outside a short glass tube interposed, 
fasten it securely witlx broad adhesive plaster strips and let its free 
end dip into a graduated siphon bottle, which is partially filled with 
sterile water or some kind of antiseptic solution. Our obsen’^ations 
and results have shown this to be a splendid and reliable method for 
accomplishing our purposes. One can see in the glass tube the 
quality of tlie secretion and measure in the siphon the quantity 
discliarged witliin a given period. At the same time this method 
tlioroughly and safely fulfils tire demand made by those most experi- 
enced in tlxoracic surgery: to always close tlxe chest air-tight in order 
to allow the lung to expand at once. 

The two principles underlying the safe and more rapid evolution 
of tlioracic surgery, as I see them, tlxen, are: 

1. The use of die differential pressure method in order to avoid 
tlxc occurrence of an acute pneumotlxorax during operation. 
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2. The iiimediate and complete closure of the incision in conjunc- 
tion with air-tight thoracic drainage after every case of thoracic 
operation in order to avoid the acute postoperative' pneumothorax 
as well as the accumulation of exuding fluid witliin the pleural sac. 

^ (A series of lantern slides then illustrated the points previously 
discussed.) 


SURGICAL TREATMENT OF PLEURISY,* 

By J. L. Yates, M.D., 

MILWAUKEE, WIS. 

Progress in the operative treatment of pleuritic effusions has 
until recently, been impeded by the concentration of surgical atten- 
tion upon the curative therapy of empyema. This is an important 
part of the problem, but only a part, as purulent pleurisy is merely 
the late stage of some of these affections. The first therapeutic 
advance, made about five centuries b.c., was the conversion of a 
closed into an open pyothorax to start drainage. The second notable 
step forward, taken some twenty-four centuries later, was the con- 
version of an open pyothorax into a closed thorax to stop drainage. 
A third line of progress, starting with this latter period, has devel- 
oped a method of air-tight drainage whereby both prophylactic and 
curative measures can find their simplest application. 

Open thoracic drainage was introduced by Hippocrates, who 
recognized that simple acute, fetid or chronic empyema could be 
idiopathic, traumatic, postpneumonic or precede or follow phthisis. 
He learned that the drain should be placed loiv and that open 
drainage should neither be established too earlj’’ nor be permitted 
to proceed too rapidly. Twenty-four hundred years’ experience and 
observation have added very little to these teachings. 

Closure of an open pyothorax has always been a serious problem 
because a proportion of individuals fail to heal spontaneously after 
thoracostomy. No doubt Hippocrates was confronted with the 
identical dilemma of a death from amyloid disease, an operative 
failure or considerable physical and functional disability. There 
are but three ways healing can be fostered under these conditions: 
(1) By collapsing the thoracic parietes against the retracted lung 
through some form of costoplasty, a method with which the names 
of Estlander and Schede are associated; (2) by releasing the^ adhe- 
sions surrounding the collapsed lung, the principle of decortication 
of Delorme and thereafter expanding the lung to meet the parietes; 
(3) by obliterating the intrapleural space with tissue transplants or 

* Read before the Section on Surgery, General and Abdominal, at the 
Annual Session of the American Medical Association, New Orleans, April 30, 19-0. 
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by the introduction of some form of synthetic filling ccmpound into 
this cavity in an attempt to obtain ultimate repair. Each ot these 
methods implies a means of securing adequate tissue disinfection, 

c. g., excision, lavage, chemical action, _ 

H. I; Bowditch,! .of Boston, began in 1850 to aspirate and to 
reaspirate- in the treatment of pleuritic effusions. He proved that 
such treatment was efficacious in combating pleurisy as w^ell as in 
preventing and in curing empyema. This celebrated internist must 
be given great credit for having demonstrated the wdsdom of treat- 
ing pleurisy by early air-tight, one-way drainage. 

The foregoing summary includes the methods essential in treating 
pleurisy if applied so as to cooperate with natural defensive reac- 
tions. Pleural resistance is highest when pleural surfaces are in 
apposition.^ Such apposition can be maintained or reestablished 
only when there is adequate pulmonary inflation. Pleuritic effusions 
are produced more rapidly than they are absorbed, and if they are 
not removed pulmonary deflation and pleural separation are 
inevitable. Drainage is therefore positively indicated in the early 
treatment of pleurisy, and it must be air-tight, one-way drainage or 
pulmonary deflation and pleural separation are again assured. 

There is now available an abundance of evidence exemplified in 
the reports of Whittemore® and McKenna'* to prove that results 
obtainable by this method of drainage treatment are superior to 
any yet recorded when the immediate mortality and the duration 
of convalescence are considered. In addition there is a more nearly 
perfect restitution of health through the preservation of the tripod 
upon which functional integrity of respiration depends, namely, 
free mobility of the thoracic parietes, normal intrapleural negative 
pressure and unimpaired pulmonary elasticity. 

Air-tight, one-way drainage, whether employed interruptedly 
by aspiration or constantly as a catheter drain inserted through a 
rib or between ribs, or as a rigid tube sewed into a defect produced 
by rib resection, has been proved efficacious in controlling traumatic 
pleurisy, including the type following thoracotomy,® in reducing the 
irritations of acute simple pleurisy and in promoting recovery from 
empyema either with and without lavage. To this list I can add 
the control of encapsulated (interlobar) empyema and of tuber- 
culous and carcinomatous pleuritic effusions. 

This simple drainage is, however, not a panacea. It will reduce 
the number of major operations and minimize the severity of those 
which cannot be avoided, provided it is properly used. The method 
advocated consists in intercostal insertions by means of a trocar 

I Boston Med. and Surg. Jour., 1884, cxl, 572. 

' Yates, J. L.; Annals of Burgers-, 1920, baci, 241. 

’ Boston Med. and Burg. Jour., 1919, clxjad, 575. 

< Bulletin of Clucago MedicJil Society, 1920, xix, 22. 

Research, A. E. F.. Boston Med. and Burg. .lour., 1919, 
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of one or more J(i F. catheters, provided with check valves, at the 
most favorable level for drainage (and lavage) compatible with the 
patient’s comfort, which is determined by possible limits of activitj^ 
by whether the individual be bedridden in one position or is able 
to sit up or even to walk. The force required to expel the exudate, 
reestablish normal negative pressure and pulmonary inflation is 
furnished by the increased intrathoracic pressure of deep inspiration. 
No strong suction is required though a constant slight negative 
pressure is often essential to prevent the serous exudate from coagu- 
lating within the drainage tube. The tip of the catheter should be 
introduced far enough to function but not far enough to make avoid- 
able contact with the expanding lung. Such an introduction can be 
made accurately only with fluoroscopic control. The insertion is 
done under local anesthesia after so dislocating the skin that when 
the catheter is withdrawn, the skin in resuming its, normal position 
acts like a check valve in closing the drain track. If drainage be 
required for more than a week the tubes must be then removed and 
reinserted at another point or there will be danger of air leakage 
around the tube, a danger which becomes a certainty a few days 
later. 

If the tubes are improperly inserted tlnough the skin, at the 
wrong level or to too great extent and allowed to remain o^^erlong 
in one position, all of the conceivable misfortunes connected with 
the most disastrous complications of both closed and open pyo- 
thorax can develop. In addition the insertion of a trocar uncon- 
trolled by a fluoroscope can wmimd the diaphragm, the lung or even 
the pericardium. Irrigations, if attempted too early, can disseminate 
infection or break down limiting adhesions. If given too forcefully 
they can cause similar catastrophes or lead to dangerously violent 
paroxysms of coughing or choking, particularly when the first 
lavage is not done with salt solution and Dakin’s solution is too 
irritating. This is certain to be the case if a bronchial fistula is 
present. 

The invaluable lessons come from failures. The blunders above 
enumerated have been observed. In a group of empyema patients 
treated improperly by simple drainage the mortality rate and the 
proportion of serious complications, especially open pyo thorax with 
a firmly contracted Ixmg, were much higher than they would have 
been had routine Hippocratic open drainage been employed. It is 
fair to nssert that if principles are given proper attention methods 
will take care of themselves. This is true providing the gross foil} 
of being principle-wise and procedure-foolish is avoided. 

Quoting from Bowditch: “It (aspiration) has been of iimmte 
service to mankind and will ever continue to be such. It will save 
lives which without it vdll be lost. All that is required is that due 
care govern the use of it.” 
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CAN THE GALL-BLADDER, BILIARY DUCTS AND LITER BE 
MEDICALLY DRAINED? 

A FURTHER CONSIDERATION OF SOME ASPECTS OF DIAGNOSIS AND 
TREATMENT OF CHOLECYSTITIS AND CHOLEDOCHITIS BY A 
METHOD OF PHYSIOLOGIC DRAINAGE. THIS IS 
THE FIFTH OF A SERIES OP PAPERS ON 
THE GALL-BLADDER.^ 

By B. B. Vincent Lyon, M.D., 

.\SS0C1ATB IN MEMCINE, JEFFEBSON MEDlCAE SCHOOE", CHIEF OF CLINIC, GASTUO- 
INTESTINAE DEPABTMENT, JEFFERSON HOSPITAL, PHILADELPHIA; VISITING 
PHYSICIAN, METHODIST EPISCOPAL HOSPITAL. 

In a previous paper- I called attention to a direct, non-surgical 
method of draining the biliary apparatus. In that paper I mentioned 
the fact that the experimental observations on dogs by Meltzer^ 
aroused my curiosity and created the desire to extend those experi- 
mental studies to human beings. 

As a prelude to your understanding the principles underlying 
this method of non-surgical drainage, you must known that Meltzer 
found that when he directly douched the duodenum with a solution 
of magnesium sulphate he could cause “ a completely local relaxation 
of the intestinal wall,” and that this relaxing effect was not observed 
u'^lien this salt was administered by mouth and allowed to pass 
across the gastric mucosa before it reached the duodenum. Meltzer 
then suggested testing, by means of, the duodenal tube, in jaundice 
and in biliary colic, the local application of a 25 per cent, solution 
of magnesium sulphate. “ It may,” he says, “ relax the sphincter of 
the common duct and permit the ejection of bile, and, perhaps, even 
permit the removal of a calculus of moderate size wedged in the 
duct in front of the papilla of Yater.” 

_ This very interesting observation of Meltzer’s, although men- 
tioned in an inconspicuous footnote, seemed to be pregnant with 
much practical importance. His paper was published in April, 1917 , 
and that same month I began my first clinical experimental observa- 
tions on human beings by means of the duodenal tube and various 
solutions of epsom salts and other substances. .During the past 
thirty-two months I have made over 1200 biliary taps on 121 
dilferent patients, ‘ both for diagnosis and treatnient, and I have 


' Road before the Section of Practice of Medicine. College of Physicians, Philadel- 
^ 19'>0 ’ Academy of Medicine, Cincinnati, Ohio, February 

19*l'rTxxiii'^9S0°9S‘’^''^' Journal of the American Medical Association, September 27, 

» Am. .louit Med, Sc„ April, 1917, cliii, 4G9. 

tbn Gio presentation of this, paper in. January. T02ff, to dale of publication, 

m ml I ^ f I ® V “cthod. has reached 309, with a total 
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become more and more convinced of the practical ease vdtli which 
both the normal and the pathologic biliary apparatus can be drained 
of its contents, ivith certain exceptions and within certain limitations, 
to which I shall refer later on. Further than this, I believe it pos- 
sible to segregate and study bile obtained from the duodenum, from 
the bile ducts, from the gall-bladder and from the liver. I do not 
mean you to infer that this segregation of bile can be made so 
sharply that it can be said positively that any given sample is 
derived exdvsively from the bile ducts or from the gall-bladder or 
from the liver, but segregated to the extent that it is possible to 
infer that the larger ainoiint of the various tjTies of bile recovered 
during a biliary tap is being drained from the ducts, from the gall- 
bladder or from the liver. If this much is admissible I believe it 
possible by c;^i;ologic, cultural and chemical studies of these various 
portions of segregated bile to make certain inferential diagnostic 
deductions as to the condition of health — ^physiologic or otherwise — 
or disease within those ducts, that gall-bladder or that liver. 

In my first paper I attempted briefly to classify the types of bile 
thus segregated from cases of choledochitis, cholangitis, chole- 
cystitis and cholelithiasis on the basis of their cytology, bacteriology, 
chemistry and their gross appearance. The interest with which that 
paper has been received in various parts of the world has encouraged 
me to present further observations of diagnosis and treatment by 
this method and to include a few case reports. 

In presenting these observations I shall endeavor to record the 
jihenomena which I have seen, to try to separate facts from theories 
and to hope to correctly interpret these facts and to substantiate 
these theories. Although I admit that personally I have arrived at 
certain very attractive conclusions from my studies I shall endeavor 
to refrain from stating them, because I realize that conclusions, 
especially if premature, often take on the undesirable characteristics 
of the boomerang. 

For a clear understanding of what vdll follow in this paper it will 
be necessary to briefly allude to the anatomy, histology and physio- 
logy of the biliary system, which consists of the liver, the gall- 
bladder and the bile ducts. For the purposes of this paper I can 
describe the anatomy of the biliary system in a somewhat primer- 
book fashion as follows: The liver, the largest of the digestive 
glands of the body, is an organ whose substance is made up of 
mjT’iads of bile-secreting polyhedral cells and certain stellate cells 
(Kupffer) arranged in the form of a lobule. Each lobule is supplied 
with blood coming from the portal vein and from the hepatic artery. 
In the portal vein the blood carries soluble substances absorbed 
from the intestines, certain of them useful substances, such as the 
various glucoses and proteids, which are reabsorbed by the liver 
for further use, and certain waste products drained from the organs 
emptying into the portal vein and which the liver must excrete. 
The hepatic artery brings to the liver cells themselves their daily 



LYON: DRA.INAGE OF GALL-BLADDEK, BILIARY" DUCTS, LIVER 51 1 

. their function of absorp- 


pabulum, which permits them to carry on ^ _ * 

tion and secretion. Each lobule, too, is fmmshed mth a rather 
complicated network of vascular and bile capillaries, but for my 
Tuirnose it is enough to recall the fact that the bile capillaries run 


purpose it is enough to recall exit- ^ 

in minute grooves or canals between the trabecular-like tubules oi 
liver cells, ivhich they drain and empty the bile into the interlobular 
bile ducts. These interlobular ducts are collected in larger channels, 
which in turn carry the bile into the right and left hepatic ducts and 
thence out of the liver. The lymphatics and nerves to the liver 
follow somewhat the same general arrangement. The liver, there- 
fore, has three principal functions; absorption, secretion, and excre- 
tion. It absorbs from the portal blood soluble products from the 
intestinal tract — ^notably sugar, proteid, bile salts^ and pigment 
which are acted upon by the metabolism of the liver cells before 
being stored up in the liver or passed back again into the general 
(blood or bile) circulation. It secretes a fluid substance called bile, 
which is of great aid to proper digestion, particularly acting as a 
co-partner with the pancreas in the absorption and digestion of 
fats. By means of the bile it excretes waste products and bacteria 
brought to it by the portal blood and probably by means of meta- 
bolic activity of the liver cells filters out, or neutralizes, toxins, both 
chemical and bacterial. The bile is carried from the liver by the 
right and left hepatic ducts, which soon unite into a larger one, and 
are joined by the cystic duct, and their union forms a larger (or 
common bile) duct, which empties the bile into the very beginning 
of the intestinal tract. These efferent bile ducts are lined by , 
columnar epithelium varying in height according to the caliber of 
the duct. The larger ducts are supplied with unstriped muscle 
fibers, chiefly longitudinal, and small mucous glands. At the ter- 
minal portion of the common bile duct, in that portion that runs 
obliquely between the coats of the duodenum, this unstriped muscle 
becomes augmented into a definite circular bundle, which Oddi 
described, and which acts as a sphincter controlling the expulsion 
of bile into the intestine. Connecting with the cystic duct is a pear- 
shaped, distensible sac, the gall-bladder, which is composed of an 
outer coat of fibrous elastic tissue, a muscular coat, largely com- 
posed of circular bundles of unstriped muscle fibers, and a mucous 
coat covered with a single layer of columnar epithelium and throvm 
up into a network of slightly raised ridges that give the mucosa a 
reticulated appearance. At the neck of the gall-bladder may be 
• found branched mucous glands. 

That the gall-bladder has a function has recently been disputed 
especially by surgeons, but if it has a function— and I, for one' 
believe ‘t lias-it primarily consists of acting as a reservoir for the 
bile secreted by the liver, which dripping down the bile ducts 
encoimters a closed sphincter, and which has no outlet except to 
dam back through the cystic duct and into the gall-bladder. Here 
It remains stored for a variable time, becoming more concentrated, 
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until physiologically the sphincter of the common duct is relaxed, 
as a spurt of gastric chyme enters the duodenum; then bile is poured 
into the intestine in quantities suitable to the needs of the elements 
in the food to be digested, and here is where the secondary role of 
the gall-bladder function comes into effect. It is a well-knmim fact 
that a 'gastric chyme rich in fats, proteoses and peptones, partly 
because the bile aids in their direct digestion and partly for other 
reasons, as it passes the duodenal mucosa stimulates an excessive 
amount of excretion of bile. This then the healthy gall-bladder is 
able to furnish in concentrated form and appropriate dosage, 
whereas a diet rich in carbohydrate in whose digestion the action 
of bile is less concerned does not cause as copious excretion of bile; 
but the carbohydrates need pancreatic juice, which is delivered 
through the relaxed common duct sphincter together with such 
quantities of bile as may lie in the ducts. In this type of diet it is 
altogether liliely that the gall-bladder does not play such a prominent 
part. 

Prolonged periods of quiescence on the part of the gall-bladdei'— 
waiting for its physiological stimulus of fats or end-protein-products 
of gastric digestion — should logically predispose to biliary stasis. 

It would be interesting to ascertain the relative frequency of 
functional (?) biliary stasis and later biliary disease occurring in 
people who have adopted a vegetarian dietary. This would help 
to settle the question. Similarly, it would be interesting to learn 
the liability to biliary stasis and gall-bladder disease occurring in 
, men who for some years have worked under pressure, and have 
either missed the noonday meal or have hastily eaten a piece of pie 
or shredded wheat biscuit and glass of milk — a characteristic lunch 
of the busy business man or doctor diuing his foolish formative 
years. I can think of several such doctors who are today minus 
their gall-bladders. 

Now let me pick up some of the loose ends and partly recapitulate. 
We see that physiologically the biliary system’ consists of an organ 
(the liver) which is probably constantly secreting bile, but is excret- 
ing it intermittently into the intestines. The function of excretion 
is controlled by the physiologic opening and closing of the sphincter 
which guards the outlet of the bile-conducting tubes. I^^'hen this 
sphincter is closed it is probable that the secretion of the liver slows 
down somewhat, but it is also most probable it does not cease 
altogether and that the bile secreted passes dovm the ducts to find 
the sphincter closed, and having no other outlet the excess bile 
dams back into the gall-bladder — ^wdiich has wdsely been placed in 
the proper position to act as a reservoir for such an overflow. Is 
it not probable that the gall-bladder has been provided with an 
outer fibro-elastic coat to permit of variable degrees of. distensi- 
bility? It is true that the velocity or rate of liver .secretion vanes 
in response to substances brought’ to it in the blood (and possibl.' 
through nervous influences), for Bayliss arid Starling have demon- 
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sirated that an acid gastric chyme on reaching the duodenum 
activates prosecretin into secretin, which is carried to the liver by 
the blood and stimulates its secretory activity, in a similar way m 
which these same hormones, influence pancreatic secretion. It is 
my opinion that there may be a hormonic influence that passes 
to the gall-bladder itself which, independently perhaps of that 
inducing 'increased velocity of liver secretion, causes the gall- 
bladder to contract and deliver various amounts of its concentrated 
bile, and that this selective hormonic influence may lie in the food 
chemutnf (proteoses and peptones) of the acid gastric chyme. For 
I, as doubtless many othermbservers, have been impressed with the 
inferential diagnostic importance, in patients with the biliary syn- 
drome, of the low subacid or anacid fractional gastric curve, as 
pointing to biliary stasis with cholelithiasis rather than to chole- 
cystitis alone. In my experience the cases of cholecystitis are more 
liable to show a normal or hyperacid fractional curve not unlike 
that seen in the majority groupings of duodenal ulcer and chronic 
appendicitis ndth reflex gastric symptomatology. 

Now upon what does the mechanism of emptying, partially or 
wholly, this biliary system, depend ? We can look for the answer to 
this by examining into the nerve supply of the duct sphincter and 
of the gall-bladder. 

Doyen has specially studied the innervation of the gall-bladder, 
and his experiments were confirmed and amplified later by Freese. 
Both have shown that the gall-bladder receives both motor and 
inhibitory fibers by way of the splanchnic nerves, which emerge^ 
from the spinal cord in the roots of the sixth thoracic to first lumbar 
and pass to the celiac plexus. 

Sensory fibers capable of causing a reflex constriction or dilatation 
, of the gall-bladder are found in both the vagus and the splanchnic 
nerves, and it is found that stimulation of the (a) central end of the 
cut .splanchnic causes a dilatation of the gall-bladder (reflex stimula- 
tion of inhibitory fibers) ; (6) central end of vagus causes a contrac- 
tion of gall-bladder, dilatation (inhibition) of the duct sphincter. 
It is probable that the afferent fibers run in the vagus. 

Conversehj, stimulation of the peripheral end of the splanchnic 
nerves in the duodenum and the common bile duct causes simulta- 
neously a relaxation of the tonus of the duct sphincter and a contrac- 
tion of the gall-bladder. 

Thus we find a double innervation of antagonistic or crossed 
action, which Meltzer calls “contrary innervation,” and around 
which he has formulated a “law of contrary innervation,” which he 
not only applies to emptying the gall-bladder but which he finds 
holds true for many functions of the animal body. 

hleltzer draws an analogy between the biliary and the renal 
system. 1 he latter is made up of a constantly secreting organ the 
kidney passing its secretion down a series of tubes guarded at their 
outlet by a sphincter muscle with a distensible sac, tlie urinary 
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bladder, placed between the two. Owing to the double and con- 
trary innervation of this system, when we wish to empty the bladder 
we contract the detrusor muscle of the bladder and inhibit the tone 
of the sphincter urinse, and when the urine has been expelled the 
process is reversed, the sphincter contracts and the detrusor muscle 
becomes relaxed until sufficient kidney secretion has accumulated 
to fill or partially fill the bladder again when the act is' repeated. 
This, of course, in health is a voluntary action, whereas the 
emptying of the biliary system is entirely independent of the vdll — 
otherwise the analogy is complete. Would that we were given a 
consciousness of an overdistended bdt otherwise healthy gall- 
bladder and could empty it when we wished, for then many of the 
diseased states of the gall-bladder, Avhich we are now called upon 
to diagnose and to treat would be forestalled. But Nature has left 
the solution of this secret for our present and future endeavors. 
Possibly we are nearer the threshold of discoverj’^ than we think. 

Now to make my hypothesis more understandable let me quote 
from Meltzer’s article at some length. He says; 

‘W hile the physiologic muscular and nervous mechanism of bile 
storage and bile discharge is thus satisfactorily- explained, the ques- 
tion presents itself : What are the causes that bring about either 
of the two actions? We compared the mechanism of the gall- 
bladder with that of the luinary bladder. But the latter is to a large 
degree under the management of the will, and the sensation of 
fulness and other sensory stimuli bring the condition of the bladder 
to the attention of our consciousness, which, by means of the will, 
sets the required part of the mechanism into action. . The processes 
of storing of the bile or of emptying it never comes to our conscious- 
ness and are never managed by our vdll. What does then manage 
their proper activity? We must admit that we do not yet Icnow a 
great deal about it. It is probable that certain conditions and cer- 
tain substances exert a selective action upon the reciprocal reflexes. 
It is interesting to quote here some newer instructive statements. 
One comes from Pavlov’s school. Bruns stated that no bile appeared 
in the duodenum as long as the stomach is empty — when a meal is, 
taken the entrance of chyone into the duodenum gives the signal 
for an ejection of bile from the common duct. Most interesting are 
the recent studies of Rost. He first established the fact that after 
choJccystoiomy the escape of bile through the papilla of Vater is 
indeed continuous, while in normal animals it is a discontinuous one, 
depending upon the entrance of food into the duodenum. He found, 
further, the instructive fact that injection of peptone or albumosis 
through a duodenal fistula in a normal dog causes immediately a 
di.scharge of bile from the common duct, and he has proved that 
this takes place by a reflex act which causes a contraction of the 
gall-bladder and simultaneously a relaxation of the sphincter of the 
common duct. 

“hrom the foregoing it seems quite safely established that the 



LYON: DRAINAGE OF GALL-BLADDER, BILIARY DUCTS, LIVER 521 

physiologic discontinuous character of the flow of bile into the 
duodenum is regulated by a reflex mechanism, dominated by the 
law of contrary innervation; that the integrity of the gall-bladder 
is an important part in this reflex mechanism; that the discharge 
of bile can be greatly curtailed by the absence or a restriction of the 
discharge of chyme from the stomach into the duodenum and that 
the discharge of bile through the papilla of Vater into the duodenum 
is greatly enhanced by the presence in the lumen of the latter of 
peptone or albumosis.” 

It is probably beyond controversy to say that the physiologic 
mechanism of the storage and discharge of bile is a reflex mechanism. 
It remains for the future to decide how much of it is a direct reflex 
(gastric chymes, etc.) and how much indirect, due to hormonic 
action. It is certain that both of these factors, and possibly others, 
enter into the complete physiologic mechanism. 

Now, then, the hypothesis upon which I have been working 
frames itself around the fact that Meltzer (reinforced by the obser- 
vations of Rost) found that by douching the duodenum kically with 
magnesium sulphate he could relax the duodenal wall and probably 
with it the sphincter of the common bile duct. This was all he said, 
but arguing from cause to effect it seemed evident that if his law 
of contrary innervation were a sound one, when the sphincter was 
inhibited the gall-bladder should be stimulated to contract and 
should empty its contents (wholly or in part) into the duodenum, 
and by means of the duodenal tube the bile could be collected into 
bottles for study. This was by no means difiicult to r’^erify, and 
after a few observations the practical possibilities of this very simple 
method of examining into the diagnosis of many of the biliary dis- 
eases was quickly seen. And later, as I have gone on with my 
observations, there has dawned on me a very attractive vista of 
future possibilities, particularly in regard to treatment by this 
method if only I can “get it across” to the profession in general, 
and if I can stimulate others to study into its practicability. 

And now I have come to a point in my paper where, with this 
preliminary understanding of the question I am discussing, I can 
again put on record the observations which I published in my earlier 
papers® ® ^ ® on this subject and to which I will ask you to refer for the 
details that time does not now permit me to enter into. And without 
commg to definite or hasty conclusions myself, 1 will ask you to 
examine carefully the sequence of findings in a non-surgical gall- 
bladder tap and by your critical discussion of them help to put a 
correct interpretation upon their meaning. 

When a duodenal tube is passed through the pylorus of the 
.stomach, during its interdigesting or fasting period, it should find 

* Lyon: Jovir. Am. Med. Assn., September 27, 1919, l.xxiii 980 

' Lyon; Am. .locn. Meb. Sc., April, 1920, cUx, 503. 

■ Lyon: Med. Clinics of Nortlj Amcricji, March, 1920, Hi, 1253. 

» Lyon; Now York Mod. .lour., July, 1920, No.s, 1 and 2,'cxii, 23 .nnd 5G. 
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in states of health the sphincter of the bile duct closed and the 
duodenum free of bile; but within a few minutes after irrigating 
the duodenal mucosa with a solution of magnesiiun sulphate of 
various strengths it will be possible by either gravity drainage or by 
gentle vacuum suction to recover bile, indicating that the tone of the 
sphincter of the common duct has been inhibited, its walls relaxed 
and that by the vis d tcrgo in the biliarj'^ apparatus the bile is being 
forced into the duodenum. 

There should be little argument over the statement of my belief 
that the first bile collectable should be coming from that lying within 
the ducts themselves, and especiallj' of the common duct, since it is 
obviously the first source of supply. To relax the common duct I 
have for the most part used a solution of magnesium sulphate 
varying from 12.5 per cent, to 50 per cent, of a saturated solution 
in amounts between 50 to 100 mils. It has seemed to me that the 
.stronger solutions of 25 to 37.5 per cent, have given an optimum 
amount of sphincter relaxation which lasts from a period of one to 
two hours. Through the glass window cannula placed about eight 
inches from the proximal end of the tube can be observed the changes 
in color, \-iscosity and gross abnormal elements in the bile being 
recovered and which can be received into separate receptacles for 
difi’erential study by attaching sterile vacuum bottles. 

The first bile collected is usually diluted with a few milliliters of 
the magnesium sulphate solution, but its color gradually deepens 
until it becomes apparently a pure bile of a light golden-yellow color 
and of medium viscidity, like that of syrup, and in healthy bile 
ducts perfectly transparent (with a certain exception to be men- 
tioned later). After a few milliliters of this bile have been with- 
drawn (which varies, perhaps, from 10 to 30 mils.) the bile suddenly 
deepens to a considerably darker golden yellow and becomes notice- 
ably more viscid, and usually transparent in healthy states, drain- 
ing sometimes steadily, sometimes Avith. slight intermittency until 
amounts have been recovered which have varied from 30 to 166 
mils., within my personal observations, when a sudden transition in 
color and viscosity of the bile again appears, this time to a light 
transparent lemon yellow and distinctly thinner and more limpid 
than either of the former types, and this tj^je of bile continues to 
flow with considerably greater intermittency as long as the relaxa- 
tion of the common duct sphincter is maintained; the amount of 
this last type of bile recovered has Amried from a fcAv milliliters 
to several ounces. Noav I Avill ask you the question, Where is this 
darker colored bile in the amounts of from one to Aa'c and a half 
ounces coming from? It is my personal belief that it is coming 
from the. gall-bladder Avholly or in part, but mixed, probably, 
Avith a fcAv milliliters of bile still delb'ered from the ducts or bile 
freshly secreted from the liA'cr. This is really the central point of 
this ])aper. Is tliis darker colored bile coming from the gall-bladder? 

My reasons for believing it is derived in large part from the gall- 
bladder itself arc four: 
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1. Because 1 believe that Meltzer’s law of contrary innervation 
as applied to the biliary apparatus is a correct one and is based 
upon a sensible interpretation of the most probable mechanism of 
the physiological storage and discharge of bile, supported by the 
experimental observations already recited, and which I have had 
opportunity to confirm by my clinical experimental studies. Now, 
if this law of contrary innervation as applied to the biliary system 
is a tenable one, and if the action of magnesium sulphate serves 
to relax the tonus of the sphincter of the duct, then it must also 
serve to contract the gall-bladder walls and cause it to expel its 
contents, wholly or in part, depending on the one hand on the ton- 
icity possessed by any given gall-bladder wall and upon whether 
its cystic duct is patulous, and on the other hand upon the length 
of time in which the impulse to gall-bladder contraction and 
sphincter relaxation continues to be maintained. 

■ 2. My second reason lies in the fact that the color and viscosity 
of this second bile indicates a higher concentration and strongly 
suggests it as coming from its storage chamber within the gall- 
bladder; that in certain pathological cases (cholecystitis and high 
grade biliary stasis), this bile is a thick, sometimes almost tarry, 
greenish-black, of the consistency that we have all of us seen 
scooped out of the operated gall-bladder j that its cytology in health, 
but far oftener in diseased states, shows a larger amount of des- 
quamated columnar epithelial cells deeply bile-stained, as if they 
had lain in contact with concentrated bile for some time. On 
occasions I have recovered bile-stained columnar epithelium in such 
massed abundance that they gave a ridged appearance, such as the 
reticulated folds of the gall-bladder mucosa possesses. Furthermore, 
in cases of clinically suspected cholecystitis it is in this second bile 
that appear by far the larger number of mucopurulent flakes, rich 
in pus cells and inflammatory debris and often swarming with 
bacteria, and lastly because the microscopy of this second bile finds 
normally the larger deposition of bile crystals. In several calculi 
cases that have been operatively (or otherwise) confirmed, bile 
crystals occurred in such abundance as to give a gritty or sandy feel 
to the bile when rubbed with the finger. This observation, together 
with one other that I shall mention later, offers the most practical 
differential inference as to the presence of potential of present 
cholelithiasis. 

3. My third reason for believing that this second bile is derived 
largely from the gall-bladder lies in the fact that unless we account 
for it as gall-bladder bile we must account for the presence of from 
one' to (in certain cases) nearly six ounces of this darker colored 
and more concentrated bile as coming from somewhere, between 
the common duct sphincter and the secreting cells of the liver. Now, 
how inuch bile do you suppose the common and hepatic ducts can 
contain in their total length of S^- Inches and their average diameter 
of \ inch? Surely it is unlikely that they could hold 90 to 150 mils. 
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At any rate, if this second bile is not from the gall-bladder the 
burden of proof wall rest with the opponents to ray theory as to 
whence it is derived. 

4. ]\'Iy fourth reason, and 1 feel it is the strongest, for believing 
that this second tj^ie of darker yellow and more viscid bile is 
actually coming in large part from the gall-bladder lies in this 
(I think) convincing fact, namely, that in the cholecystectomized 
patients that I have studied postoperatively, some ten or more 
cases, I find, (a) that I never recover the second tj^ie of dark bile® 
but pass immediately from the light golden yellow or relatively more 
concentrated common duct bile to the light lemon yellow and limpid 
bile that I believe is freshly secreted liver bile and collectable for 
long periods as rapidly as it is secreted, and (b) I find that (in this 
cholecystectomized group) in the larger number of instances bile is 
continuously entering the duodenum in the fasting stomach and 
duodenal state, indicating that the duct sphincter is in a state of 
inhibited tonus, probably permanently so, since the antagonistic 
or contrary innervation has been cut when the gall-bladder was 
removed. 

5. I might add a fifth reason, to the effecC/that in my post- 
operative group of cholecystostpmized patients upon whom this 
uon-surgical method has been practised '(because the length of time 
over which surgical drainage could be maintained has not been 
sufficient to allay the catarrhal inflammation or to arrest the infec- 
tion), that is in this group, together wdth a group of non-operated 
patients with cholecystitis or with gall-bladder biliary stasis, I have 
seen this second type bile, easily demonstrable as pathologic, grad- 
ually clear up and return to a more normal appearance under 
biweekly drainage by this method. 

A little while ago, I made the statement that within my observa- 
tions I find the bile, always in states of health, and indeed in certain 
states of disease (c. g., infective cholecystitis of low’^ grade without 
producing a recognizable catarrhal inflammation, and in certain 
tj'pes of biliary stasis) of a transparently clear yellow color with one 
exception. This exception occurs when a spurt of gastric acid juice 
enters the duodenum and mixes wdth the bile being collected, xvhen 
an instantaneous turbidity is produced, the microscopy of which 
reveals a precipitate (?) of lecithin, neutral fats, mucin and occa- 
sionally other elements which, as yet, I have not identified. The 
density of this turbidity varies apparently in direct proportion to 
the concentration gf gastric acidity. It can be artificially produced 
in almost every specimen of bile by adding to it a few' drops of dilute 
hydrochloric acid, a 0.5 per cent, solution causing a very dense 
turbidity. 

’ It is concci\‘3blo that in cases in ■which the Bnll-bladdor has been removed, and 
in T\‘hich the ducts remain infected and the common duct Ijccomes secondarily 
obstnicted, that in such cases dark, inspissated or static bile micht bo recoverable. 
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I wish, too, at this point to state the second observation that may 
help in the differential diagnosis of cholelithiasis by direct study 
of the bile (in addition to the gritty feel of some biles due to excessive 
crystalline precipitation), and it is this that occasionally when a 
spurt of gastric acid juice reached the duodenum, besides causing 
the aforesaid turbidity it creates an effervescence that is quite 
noticeable and continues for some time. It resembles closely the 
reaction seen in the urine containing carbonates on adding acetic 
acid, and suggests the possibility of detecting in the bile a carbonate 
(or phosphate) diathesis which may be concerned in calculi forma- 
tion of the calcium variety. This point I believe will bear watching 
in the future. I have not encountered this turbidity of bile in cases 
in which there is gastric anacidity or achylia, nor so frequently, or 
with such a dense turbidity in those cases having gastric subacidity, 
and since it is in just this group of gastric curves that the chief 
diagnostic relationship to cholelithiasis lies, I would make the sug- 
gestion that in all cases the bile being studied should be artificially 
acidulated with hydrochloric acid and the resultant turbidity 
microscopically and chemically investigated. 

I hope by now I have made clear the reason why I believe the 
general hypothesis upon which I have been working is sustainable 
and that you will now more fully appreciate the reasonableness of 
my arriving at certain conclusions in regard to whose tenability 
I solicit your critical weighing of the evidence I have put before 
you. It sums up into this, and brings me back to one of the early 
paragraphs of this communication, namely, that by this method 
of direct (hormonic ?) stimulation of the contrary innervation of the 
gall-bladder and the duct sphincter I believe it is possible to drain 
the biliary system, to actually empty the gall-bladder, partiallj' 
or wholly of its fluid, contents, and to segregate the several biles 
recovered (somewhat roughly I admit) in such a manner as to 
make it practically possible to make certain differential diagnostic 
inferences as to the state of health or disease of the several com- 
ponents of the biliary system in a scientifically correct manner not 
hitherto attainable. I shall have to ask you to refer to my four 
former papers^ ® ® for a resume of the possible diagnostic inferences, 
and later on I shall bring my diagnostic observations up to date. 

Now if I have presented my argument sufficiently clearly, and 
if it can be temporarily admitted, and perhaps definitely proved 
in the future (and I -shall have some suggestions to offer later as to 
how this direct proof can be obtained) that it is possible not only to 
drain the bile ducts and the liver of its secreting bile, but also" the 
gall-bladder itself, then I need not now do more than to direct your 
attention to the possibilities that this method opens up for the 
treatment of various biliary states that heretofore have been best 
attained by purely surgical methods and to stimulate vour enthu- 
siasm for investigating into the precursory and probably functional 
states of biliary disorders of motor, secretory and nervous origin 
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wliifli. if allowed lo eonlinuc, will almost invariably lead to inflam- 
matory, infective or calcidus-forming states of disease. 

In iny opinion the most hopeful feature of this method lies in its 
practicability of investigating, by clinical experimental obsen^a- 
tions, in the attempt to detect some of the physiologic alterations 
off undim of the gall-bladder, liver and ducts; disorders of function, 
such as the hitherto undescribed entity of functional atony of the 
gall-bladder; spasm of the ducts and lowered velocity rates of liver 
secretion, which directly contribute to slowing up the excretion of 
bile and bring about biliary stasis. 

For it is biliary stasis that all writers are in agreement as being 
the forerunner of gall-stones and of inflamed and infected gall- 
bladders and gall ducts. Any successful method of directly deter- 
mining biliary stasis immediately opens up fields of investigating 
and explaining such common conditions as we loosely call biliousness, 
liver lethargy, hepatic torpor,- with their resultant migraine and 
migrainoid attacks with biliary vomiting. Permit me to quote from 
another article'® I have recently UTitten : “ If we are to attack the 
great problem of gall-bladder disease, gall-stones and gall-bladder 
and duct catarrhs and infections, and attack it at its source, Ave 
must give this lightly passed over sjTOptom-grouping called ‘‘bil- 
iousness" our serious attention. Thus far our attitude toward the 
gall-bladder problem has been one of corredion of the full-blown 
stages of formeil calculi and active catarrhal infection, and the 
means adopted have been largely surgical. The surgeon's achieve- 
ments in pioneering this subject have been very great. Their 
rc.sults ha\ e been at times brilliant, often less satisfactory and not 
infrequently bad, requiring many and repeated surgical maneuvers 
usually eventuating in that hefe noir of surgery, distorting post- 
operative or postinflammatory adhesions, so that the state of chronic 
invalidism of the patient is a heavy cross to bear. What we must 
do is to attack the problem with methods of prevention of gall- 
bladder di.sease, with its sequela?, and this brings us back to attack- 
ing the i>iliary stasis Avhich is at the root of the matter. Biliary 
stasis is followed by overdistention of gall-bladder and ducts, 
leading perhaps to what we may designate in the future as gall- 
bladder atony. This engenders catarrhal states of gall-bladder 
and duct mucosa, weakening resistance and permits of successful 
implantation of infecting microorganisms, filtered out from the 
portal blood or carried directly to the gall-bladder by the systemic 
bloofl or by the lymphatics, or ascending to the gall-bladder by 
way of the duodenum and the common duct or passing througli 
the serosa of the gall-bladder from direct contact with contaminated 
peritoneal coverings of neighborhood viscera. Biliary stasis, with 
its concentrated bile and precipitation of its crystalline chemistry, 
plus catarrh, plus infection, means gall-stones. Therefore it is 

” Lyon, B. B. A intent: Some Aspects of the Diagnosis and Treatment of Cliolc- 
cystitis and ClioIcHtliinrf?, .Medit.al Clinics of North America, March, 1920. 


LYON: DRAINAGE OE GALL-BLADDER, BILIARY DUCTS, LIVER 527 

biliary stasis tbat we must attack if we are to prevent gall-stones, 

catarrhs or infections.” , 

Can we do so? I think we may entertain greater hopes ot so 
doing if wide application can be made of this method of investi- 
gating into some of the predisposing factors and _ conditions that 
we Imow enter into the precalculous and preinfective states of the 
gall-bladder and ducts. I would suggest that the problem be 
attacked first by a careful clinical study of that large group of 
individuals who have periodic or cyclic attacks of so-called “bil- 
iousness,” or “lazy” liver, ushered in by gradual loss of ambition, 
increasing sense of mental and physical heaviness or lethargy, con- 
stipation, furring of tongue, metallic sense of taste, loss of appetite 
and headaches and eye-aches of greater or less severity; many 
attacks terminating in the true migraine type, accompanied by 
nausea and vomiting, various ocular manifestations, dizziness and 
various degrees of prostration, a group of symptoms that in some 
degree we meet mthin our practice nearly every day. These 
patients usually find out for themselves that their complaint 
is best relieved by calomel or other of the so-called cholagogic 
group of medicines, and they learn, furthermore, that they are 
rarely cured by such means. Various pharmaceutical houses, to 
say nothing of many independent pseudo-doctors, have made 
fortunes, as well as paid for a lot of expensive advertising and 
literary propaganda, from exploiting this very common symptom- 
complex, advising this or that laxative pill or liquid medicine, which 
at best gives only a modicum of temporary relief. 

I surmise that it will sm-prise many of you to recover from such 
patients four ounces of more static bile from a gall-bladder whose 
normal capacity all anatomists agree in limiting from to 2| ounces. 
When such amounts are recoverable I think it reasonable to assume 
that such a gall-bladder is being stretched beyond its physiologic 
limits of distensibility, and if this stretching is continued such a 
gall-bladder loses its normal tonicity of contraction and the organ 
becomes functionally atonic (as does any other hollow and distensible 
viscus, such as the stomach, the colon, the bladder, etc.) and is 
physiologically incapable of emptying its contents completely. In 
the future we may be able to speak of such gall-bladders in terms 
of "residual bile,” as we now are quite accustomed to the term of 
residual urine in the domain of the urologists. I hazard the predic- 
tion that in the future the duodenal tube may be used quite as easily 
and freely, and certainly far more painlessly, to empty su'cli dis- 
tended gall-bladders as the urinary catheter is used today. And no 
thinking doctor of today would dare challenge the statement that 
such functionaK?) disorders of the gall-bladder do not have a most 
important bearing on the production of later and more serious gall- 
bladder diseases. 

1 see no great difficulties in studying by this direct means the 
clinical-})harmaccutical action of the whole series of so-called chola- 
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gogues (and such a study is already under way) by both directly 
douching the duodenum with these drugs in solution and by allowing 
them to be swallowed and passed through (or absorbed by) the 
stomach and note the rate and amount and type of biliary discharge. 
The same method of study can be paralleled in investigating the 
recent pharmaceutical preparations designated as hormones to 
stimulate pancreatic secretion and the recovered mixed bile and 
pancreatic juice can be studied for pancreatic efficiency. Similarly 
the group of antispasmodics, atropin, belladonna, benzyl-benzoate 
can be investigated, as well as the effect of Witte’s peptone or of 
egg albumen subjected to preliminary artificial gastric digestion, 
and of various meat extracts and extractives. 

Tliere are unbounded avenues of investigation waiting to be 
taken up, all of which will have a direct or indirect bearing on solving 
the great problem of gall-bladder disease, namely, the prevention 
of biliary stasis and thereby that of cholelithiasis. 

One very practical field of usefulness came to my attention at the 
Methodist Hospital during my summer service. Several fully con- 
valescent typhoid patients were retained in the hospital because 
their cultures from either urine or stool still came back “positive 
for tj'phoid bacilli," and they could, therefore, not be discharged 
on account of the danger of becoming “carriers." Several such 
patients were found to be harboring typhoid bacilli in their static 
gall-bladder bile. This is the time to treat such a case by hon- 
surgical drainage, and that patient may not need to be operated 
upon se^•el•al years, or even decades later for the removal of gall- 
stones from whose nuclei the pathologist may report the bacterio- 
logical recovery of a pure culture of the Bacillus typhosus, as has 
happened quite frequently in the past. I would suggest considering 
the advisability of testing directly the biliary excretions of all 
convalescent tjqfiioid patients, both to prevent their becoming 
“carriers" and to guard them from later developing more serious 
gall-bladder disease. 

One good reaction, as the pendulum swings from one extreme to 
the other. I am sure many of us have welcomed as being a rational 
one, and that is to stop starving our typhoid cases as we used to do 
ten to fifteen years ago and to start feeding them on a sensible 
dietetic plan as advocated several years ago by Coleman, Since 
this plan of feeding has been more widely carried out Ave have seen 
fewer instances of a complicating typhoid cholecystitis, for the 
simple reason that we are now giving the patient food mixtures that 
produce an acid ebjune capable of changing proteids into proteoses 
and peptones and thus deliver to the duodenum a food hormone 
that permits the duct sphincter to relax and the gall-bladder to 
express it.s static bile. I think this point is worth considering also 
in connection with the dietetic management, assisted by artificial 
gastric juice, in those subacute and chronic infections of long .stand- 
ing that tend to create a state of gastric subacidity. 
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For similar reasons in treating my selected medical group of 
duodenal ulcer cases (the non-obstructive type, etc.) by duodenal 
feeding I am draining their gall-bladder once a week to prevent the 
bile from becoming static during that three or four weeks period m 
which the duodenum is deprived of the food-bearing acid gastric 
chyme which acts as one of the physiologic reflex agencies for bile 

discharge. . 

This is the best place to refer to the natural limitations of this 
method and to the fortunately small group of diseased states of the 
gall-bladder and ducts in which it is probably impossible to^ empty 
the gall-bladder. I refer especially to those cases in which the 
cystic duct is obstructed, although this may prove to depend some- 
what on the nature of the obstruction and upon the relative tonicity 
remaining to the gall-bladder. I do not believe it will be possible to 
empty the gall-bladder when a calculus is embedded in the swollen 
and congested lumen of the cystic duct, although Nature has, in 
times past, accomplished this even when unassisted. It will be 
impossible, naturally to empty the gall-bladder when this duct is 
mechanically obstructed by inflammatory adhesions or when an 
enlarged lymphatic gland alongside of the cysticus obstructs it by 
direct mechanical pressure, as Deaver'^ called our attention to some 
years ago. Nor do states of hydrops, due to swelling of the mucous 
glands at the neck of the gall-bladder, offer much better chance of 
success, and certainly not when a mass of calculi make a stony cast 
filling the entire lumen of the gall-bladder sac. 

The practical value of this method, so far as it concerns treatment, 
is that it adds greatly to our medical armamentarium in treating all 
of the recognizable early states of biliary stasis, many of the later 
states of biliary stasis as seen in patients with atrophic gastritis 
(often preceded by oral sepsis), with pernicious anemia, with certain 
forms of auto-intoxication and that large group presenting symptoms 
of both early and late migraine states. I have already reported mj’^ 
results in treating simple catarrhal jaundice in which I was able to 
reduce the duration of the disease by 52 per cent, in one group of 
patients as compared to a second group treated by the customary 
symptomatic or expectant plan, and I have learned, through per- 
sonal communications, that other doctors have since had even 
greater success with the method. 

I believe that by this method we can adopt in a non-surgical way 
the generally accepted surgical principles of free drainage as applied 
to some of the early catarrhal and infective conditions of the biliary 
tract, and I believe do it thoroughly and effectively, with a far 
better check on how effective it really is and with an avoidance of 
certain definite surgical risks. It cannot and need not supersede 
surgery— the very necessary surgery— for the removal of calculi, 
for the drainage of acute or chronic empyema, for the removal of 


** International Clinicsj vol. i, cishleontli serios. 
von. 160, xo. 4. — ocTOBEn, 1920. 18 
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the gall-bladder in gangrenous cholecystitis or v'hen its vail or 
lymphatic glands are the seat of a chronic focus of infection, or of 
carcinoma, or for the relief of mechanical obstructions produced by 
adhesions, although it might be veil used to supplement some of 
these operations and to further ultimate recovery of the patient. 
The physiologic mechanics of this method should appeal to the 
surgeon, and therefore vhat I had said in this paper need not offend 
the minds of those vho think only from the surgical-mechanical 
angle that nothing is good or vorth vliile doing unless it is done by 
means of the aseptic scalpel, and vho contmue to teach suffering 
humanity that the only royal road to health is by the “cut veil, 
sev veil, get veil” route. I am not so sure that by the dead patho- 
logy of the autopsy room or by the living pathology as seen at the 
operating table ve have obtained the complete picture of many 
diseases; ve have caught the full-face viev, but I feel convinced 
that ve have missed many of the profiles, to say nothing of the full- 
length multiple-mirrored reflection. During the past tvo or three 
decades ve have learned much of the later life history of disease. 
The development and extensive use of the microscope applied to 
examining in closer detail oiu autopsy material has taught us many 
facts of dead pathology. The vonderful accomplishments of sm- 
geons during this time by their marvelous dissection and removal 
of diseased tissues ha^•e taught us much of the living pathology of 
those earlier stages, that if uncorrected speed on the lethal end. It 
is true that ve have been taught the characteristic lesions that dis- 
eases, if left unchecked, can by their very natiu'e produce; but let 
us take a bird’s-eye viev of vhat has been accomplished in the past 
decade by that relatively small but brave band of physiologists vho 
have come on with the giant stride of the seven league boots, and 
I opine that the vise doctor of the future vill be he vho vith open 
mind can grasp the accepted facts of experimental physiology and 
bj' practical use of physiologic principles assist Natm-e to help 
herself. Not that ve have not done much to correct by our increased 
knowledge and skill pathologic lesions, but that Ave should do still 
more to prevent them. 

I confess, too, to have lost my enthusiasm for and my belief in 
the infallible diagnostic acumen of the intuitive genius vho by 
simple touch of the ‘'educated” finger can say that this patient[has a 
cmonic cholecystitis and that one a chronic appendicitis, and 
thereupon proceeds to remove the perhaps unoffending organ on the 
ground that its physiologic function is aborted or that it harbors a 
pathogenetic factor that menaces future health and leaves instead 
the too-often postoperative adhesion or the incisional hernia. 
Heaven knows that mj^^ dispensary clinic is only too full of the results 
of such faulty diagnosis and injudicious surgery. 

And I find it difficult to believe that the trained master of living 
pathologj' can always tell by practised eye and touch that this gall- 
bladder, Avith its somewhat thickened and shrunken AA-all, is physio- 



lyon: drainage of gall-bladder, biliary ducts, liver 531 

logically incompetent and incapable of resuming its function and 
make a bull’s eye every time. A critical review of Case No. 11 will 

serve to support this contention. i. i • i • 

You will see, then, that I am presenting this method of physiologi- 
cally draining the gall-bladder (1) as a means of diagnosis of biliary 
diseases to supplement the usual clinical methods of diagnosis and 
the great help given us in many cases by the roentgenologist; (2) 
as an alternative method of treatment of many t^es of gall-bladder 
and duct disease in which there arises a question of opinion as to 
whether surgery is or is not emphatically and immediately indicated, 
and (3) as a supplementary method of postoperatively continuing 
.the surgical principles of drainage in those cases incompletely cured 
by surgical measures alone. 

To present the merits of this method of diagnosis and treatment 
it is clearly necessary that I submit for your inspection a few case 
reports of patients so treated, and to this end I ask your indulgence 
for a few minutes longer. These case reports have been selected for 
the purpose of illustrating different points contained in the subject- 
matter of my paper. I have many others that would serve equally 
as well. 

The first case I am presenting was the very first patient of my 
series and illustrates what can be accomplished by this method 
postoperatively in treating acute choledochitis. 

Case I. — ^Miss A. I., aged seventeen years, was suffering with an 
infection of the common bile duct, with inflammatory swelling caus- 
ing an obstruction of the duct. It had been essentially a chronic 
condition for two years, with intermittent acute exacerbations. 
This patient had had three major gall-bladder operations and two 
minor operations performed upon her in three years. The first one 
at the age of twelve years. In addition to this she had had six 
other admissions to the same hospital on both the surgical and 
medical services for non-operative measures for postsurgical sequelae 
and had been treated by bed-reSt, external applications, urotropin, 
the salicylates, morphin, codeine, sodium phosphate, nux vomica, 
cascara, calomel and other drugs, and was given various modifica- 
tions of her diet, with at best only palliative effect. 

At the end of this time she still had an infective choledochitis 
which was subject to acute remittent exacerbations of the most 
characteristic type. During the early spring of 1917, while* in an 
acute attack, the surgeons in charge transferred her to me. 

At that_ time she was definitely septic (of the chronic type), 
undernourished and intensely jaundiced. She had a leukocytosis 
of 17,000 to 26,000 with low polynuclear resistance. She was 
suffering intensely with acute paroxysmal upper abdominal pain 
and persistent nausea and vomiting. The muscles of her upper 
right quadrant were rigid and exquisitively sensitive to both light 
and deep palpation.^ In short, she presented the picture of a case 
that would be considered clearly surgical were it not for the fact 
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that she already had had her gall-bladder drained for an acute 
empyema. Six months later her gall-bladder was removed and her 
common duct drained. One j’^ear subsequently the common duct 
was again drained and several small stones were removed from the 
common duct, stones which had probably formed in the duct as a 
result of biliary stasis, associated mth the persistent common duct 
infection and obstruction. The surgeons had still vivid recollec- 
tions of the difficulties encountered in the last two operations of 
exposing the operative field on account of the dense mass of inflam- 
matory adhesions. 

This, then, was the first patient upon whom this direct non- 
surgical method of drainage was attempted. I am citing this case 
in some detail to direct attention (1) to the fact that it was certainly 
not the tjq)e of case in which one would expect much success from 
a new and untried method of treatment and (2) that it resulted in a 
most successful outcome. 

This patient’s obstructed common duct was unplugged by the 
local douching of the duodenum by magnesium sulphate and by the 
use of hot bland inflammation-allajdng solutions of boracic acid and 
Ringer's salt. In this case I believe the unplugging of the duct was 
more directly due to the effect of the latter two solutions, but I 
used the magnesium sulphate because I had just read Meltzer’s 
article. On relieving the duct obstruction I recovered infected 
pathologic bile containing pus cells, inflammatory debris, crystalline 
pigments and bacteria. The B, pyocyaneus was isolated in pure 
culture from this bile. Incidentally it is of interest to note that 
this same organism was recovered from bile discharged from the 
abdominal sinus following her first operation five years earlier, and 
had doubtless persisted as the infecting agent, notwithstanding a 
thorough course of autogenous A’accination. 

After the common bile duct had been unplugged it was kept 
open by continual duodenal-tube drainage for several days, with 
direct disinfection and cleansing of the duodenal zone with potas- 
sium permanganate and normal salt solution three or four times a 
day and duodenal feedings every fomth hour. After one w^eek of 
this, biliary drainage for two hours, followed by duodenal disinfec- 
tion, was practised every second day. By the third day following the 
inauguration of this direct method of treatment the critical picture 
of this patient had very materially improved; the paroxysmal pain 
subsided with the establishment of biliary drainage, the septic 
temperature dropped, the muscle rigidity relaxed, the intense 
jaundice lessened, the leukocytosis, wffiich rose during the first 
three days from 17,000 to 26,000, gradually dropped. During the 
next four weeks there were several mild but never severe exacerba- 
tions, and from then onward her recovery w’as uninterrupted. By 
the ninth week the cultures from the bile which had continued to 
show tlie B. pyocyaneus w'ere for the first time reported free from 
this organism. During this stage of her treatment and later she 
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■was given a second long course of vaccination, which was carried 
on for two and a half months up to dosages of 3,000,000,000. Dur- 
ing the next eighteen months she had two slight exacerbations, and 
on my return from France she reported herself at my clinic and was 
quite a changed girl; she had gained fifteen pounds in weight and 
had for the first time in my observation some natural color in her 
cheeks and a continued absence of jaundice. Besides, her acne, 
which was the worst I have ever seen, was very much improved. 
During this past year (1919) I-have drained her common duct and 
irrigated her duodenum thirty-one times, partly because I have 
been using her case for some experimental work and partly because 
she has a fearful horror of a relapse, and because she states that 
she feels better after such treatments. 

Her bile has been cultured several times this year and has been 
reported free from B. pyocyaneus. But to bring her case absolutely 
up to date for this paper I had her bile cultured three weeks ago and 
to my intense disappointment it was reported to contain B. pyo- 
cyaneus. I had been congratulating myself on her apparent abso- 
lute cure. I am somewhat easier in mind, however, to find that the 
larger colony counts are coming from her liver bile, and I suspect 
that she has a low-grade chronic infection of the liver itself. Under 
these circumstances, perhaps an absolute cure is too much to ask 
of any method of treatrrient. I believe, however, that her general 
restoration to such good health is in itself a most encouraging fact. 
Of course, a third set of vaccines have been prepared and will be 
carried through. This failure with vaccines, too, does not shatter 
my belief in their usefulness, for I have had too much assistance from 
them in the past. I shall continue to drain and disinfect her bile 
in the hope that final complete cure can be accomplished or at least 
will serve to ward off acute duct exacerbations. 

T ,am very glad that this young woman has consented to let 
me present her so that you may see that her present state of 
health is very satisfactory. Of course, we should remember 
that her future health may be menaced with biliary obstruction 
on account of the many adhesions, happily no longer acutely 
inflamed, which still serve to distort the radiographic outline of 
her duodenum, and it is for this reason, too, that I shall continue 
to treat her duodenum with Binger’s and other solutions. With 
this and in keeping her bile draining as freely as possible lie the 
best chances of final success,’® 

I append the complete chronology of her case, ndth dates and 
diagnoses copied from the original records: 

Oct. 5, 1912, to Oct. 31, 1912; Empyema of gall- 
bladder. Drainage. 


« At this date of publiration this patient is .npparently cured, is working hard in a 
dopartinent store over?- day, and following five months of further biliarj- drainage 
and vAccinc therapy no loncor shows the nro^notx nf fhn n ^ 


pyocyaneus. 
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C. 3291. Jan. 6, 1913, to Jan. 11,1913: Removal of tonsils 
and adenoids. 

D. 6353. May 13, 1914, to June 8, 1914: Cholecj^stectomy and 
choledocliostomy. 

E. 500. June 23, 1914, to July 16, 1914: Repair of sinus from 
gall-bladder. 

E. 6395. Apr. 16, 1915, to Apr. 22, 1915: Hysteria and chol- 
angitis. 

E. 7308. June 30, 1915, to July 10, 1915: Cholelithiasis (duct) 
and choledochostomy. 

E. 1454. Aug. 12, 1915, to Aug. 26, 1915: Perigastric adhesions. 

F. 3208. Oct. 27, 1915, to Nov. 8, 1915; Abdominal adhesions. 

F. 6778. Apr. 15, 1916, to Apr. 22, 1916 : Abdominal adhesions. 

G. 707. July 3, 1916, to July 15, 1916; Surgical neurasthenia. 

G. 4879. Jan. 9, 1917, to Mar. 5,1917: Chronic cholangitis. 

hlethodist Hospital, April 2, 1917, to June 20, 1917 : Acute chol- 
angitis and duodenitis. 

Treatment continued since April 2, 1917, up to present writing by 
method outlined in this paper. 

Case IT. — This case, an operative one of cholelithiasis and chole- 
cystitis, accurately diagnosed by this method and confirmed by the 
roentgenologist, had a cholecystostomy performed and surgical 
drainage for eleven days. It was found six "weeks later, by this 
method, that he still had an infective catarrhal cholecystitis in 
which the identical group of organisms as those originally isolated 
were still recoverable. He has since then been treated postopera- 
tively by phy.siologic drainage, ivith encouraging success. This is 
the first motive for reporting this case, and the second is to show' 
that the operator cannot by visible and tactile observation of living 
pathology always tell the amount of physiologic function still left 
to a slvrunken and apparently functionless gall-bladder unless it is 
completely fibrous. Some will say it -would have been better surgical 
judgment to have resected this gall-bladder, on the grounds that its 
walls are probably the real source of the remaining infection. Per- 
hap.'; so, but in that event this case might fall wdthin my group of 
choleeystectomized postoperative cases who still continue to .show' 
evidences, clinical and direct, of infection. At any event it w'ill be 
an excellent case to try out the merits of the method I am suggesting. 
I think it is well to bear in mind that the surgical principle of drain- 
age in any case of cholecystitis depends for success upon how' 
rfficicnily bile drainage can be secured and upon how lotig it can be 
maintained, plus the contributing effects of bed-rest and modifica- 
tion of diet, ^^'hethe^ or not the infection is cured (in the true as 
well as in the surgical symptomatic sense) will depend directly upon 
three factors; first the virulence of the infection, second the resist- 
ance of the gall-bladder mucosa and wall (as well as those of the 
fillets) and its capacity to recover from the effects of the infection, 
measured in terms of the third factor, the efficiency and duration 
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of tlic surgical drainage. After the surgical drainage tulics 
been removed and the cholecystototiiy wound has closed by adhes- 
ions or otherwise, if the giwn gall-bladder has not been entirely rehemd 
of its infectimi it is then left to Nature and to its own deeices to do the 
rest. The redevelopment of symptoms then becomes the^ apparent 
criterion of cure. It is here that the practical utility of this method 
for supplementary postoperative treatment becomes clearly ap- 
parent. 

Protocol of Case IT. Mr. J, H., a very robust man of forty-seven 
years, contracted influenza of the pandemic t^e, with bronchitis, 
in October, 1918. This was the only genuine infection of his entire 
life, although for twenty-five years he had suffered from chronic 
remittent attacks of migraine, which I believe may have been due 
to some degree of biliary stasis. His convalescence from the effects 
of the influenza was slow, and four months later he developed the 
first of five attacks of acute epigastric pain, colicky and cramp-like, 
followed by a dull aching and soreness, accompanied by vomiting, 
and during the last two attacks by^ jaundice of the mildest type. 
His stools were offensive and “gassy.” During the four months’ 
period of these attacks he had lost thirty-one pounds in weight. In 
none of the attacks was the pain ever referred to the back or to 
either shoulder, nor indeed even to the right hypochondrium. 

Physical examination of his abdomen revealed nothing suggestive 
of gall-bladder, ulcer or appendix disease: 

Examination of his stomach and duodenmn revealed an infective 
t^e of anacid gastritis and duedenitis, and direct examination of 
his biliary system showed a pathologic “A” and “B” bile, the latter 
containing the greater abundance of mucopurulent elements, a swarm- 
ing mixed bacterial flora and such an abundance of bile crystals as 
to impart a distinctly “gritty” feel to his bile. Cultures from “A” 
and “B” bile recovered the followdng organisms: B. coli, pneumo- 
coccus capsulatus. Streptococcus viridans and Micrococcus tetra- 
genus. The recovery of three of this group of organisms strongly 
suggests the relationship of his gall-bladder infection to the preced- 
ing influenza with bronchitis. 

A diagnosis of infective cholecystitis and choledochitis was made, 
^yith a suggested possibility of cholelithiasis, the latter being con- 
firmed by the radiographic study of Dr.W. P.Manges. On account 
of the calculus state he was referred for operation. Sequence of 
events in his case: 

Operation, October 16, 1919 (Dr. J. D. Elliott). Stomach and 
duodenum explored and declared surgically negative. No adliesions. 
ball-bladder exposed and found sluunken and contracted, wnth 
thickened wall but no adhesions, and apparently it did not contain 
stones. However, on opening the gall-bladder it was found filled 
with a thickened greenish-black bile, similar to that of “B’ bile 
and between fifty and sixty small stones were scooped out, ranging 
lietwccn the smallest granules to large match-head size. The gall- 
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bladder ivas not removed (probably wisely) and rubber-tube 
drainage was sewed in -ndtli chromic gut. Surgical drainage was 
carried out for a total of eleven days. Postoperative recovery was 
uneventful. 

Now, aside from the surgical removal of his gall-stones, v’as this 
man cured of his gall-bladder infection? 

November 27, 1919. Mr. J. H. returned to me for reexamination. 
Direct examination of his biliary system revealed “A” and “B” 
biles to be definitely pathologic, the latter containing a swarming 
bacterial flora, very many mucopurulent flakes B'hich ran over 100 
pus cells to the field, inflammatory debris, but a less evident deposi- 
tion of bile crystals. Cultures from that bile recovered the identical 
group of four organisms as isolated before operation. Clearly then 
this patient had not been cured of his cholecystitis by the eleven 
days of surgical drainage. 

Since November 27, 1919, he has had his biliary system physio- 
logically drained by this method once a week, with gastric and 
duodenal disinfection, follon-ed by transduodenal lavage with 
Ringer’s salt or Jutte’s solution, with steady improvement in the 
cytological findings, the mucopurulent shreds particular^ have 
gradually decreased and the bacterial flora is less evident. He is 
being given, too, injections of an autogenous vaccine and is taking 
hydrochloric acid and pepsin and following an appropriate diet. 
This plan of treatment will be followed until ultimate cure is secured 
by the direct evidence shown in the cytology and bacteriology of his 
bile. • 

Tou will be interested to learn that this man’s apparently 
shrunken and thickened gall-bladder wall is still capable of delivering 
bile under physiologic stimulation in amounts varying from two to 
four ounces. Certainly, the function of this man’s gall-bladder was 
?}oi destroyed and gives 'provnise of eventual restoration. 

To look at this gentleman as he sits before you, entirely symptom- 
free, with his good color and having regained his weight, no one 
would dream that he still had lurking in his gall-bladder a dangerous 
raicrobic infection capable of lighting up and producing further 
mischief unless carefully watched and controlled by this very simple 
and practical method. 

C.vsE III.-This case is reported because it illustrates what is 
possible of accomplishment in -the treatment of biliary stasis, with 
low-grade infection of the gall-bladder and ducts, resulting in the 
severest tj'pe of migraine and evidence of early toxic arthritis. This 
may be called a “masked ” gall-bladder disease, at no time giving 
rise to symptoms severe enough to warrant surgical consultation. 
P erhaps persistence in this method of treatment may result in true 

” Since Fcbniarj-, 1920, this patient has been treated at Kradually lengtheninR 
intervals, and for the past three months has had a biliary drainage only once a 
month, laccine therapy has been continued. When last seen, on September IS, 
his biliary examination was quite normal. He has remained perfectly well and, in 
his own words, “ never felt liettcr in 'mylifc.” 
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cures in many of these cases, especially if caught earty. Gertmnly 
the relief of symptoms after so many d-ther measures have been 
unsuccessfully tried, entitles us to place high hopes on this method 
of physiologic biliary drainage combined with transduodenal lavage 
and the use of specially selected contributing measures to meet 
various angles of disorders and diseases, only brought to light by a 
searching diagnostic review of the various systems of the body. 
This case is also worthy of report to illustrate how the primary focus 
of infection may give rise to successive foci iri the gastro-intestinal 
tract even though the primary focus itself has become quiescent or 
has disappeared; it also illustrates the advance of gastro-intestinal 
disease from one zone to another, with a corresponding transition 
in symptoms. Finally, this case illustrates the ease with which this 
method may be carried out, after a little preliminary instruction 
even in the hands of relatively unskilled doctors or attendants. 

Mrs. “K.’ was referred to me on August 27, 1919, by Dr. F. 0. 
Lewis. She was forty-nine years old and married, with one daughter 
aged sixteen years, her only conception. 

Her chief complaints were many, but in the order of importance ^ 
to the patient were: 

1. Headaches of great severity and frequent occurrence in cycles < 
of variable duration. 

2. Gas on the stomach, with nocturnal and diurnal cardiac pal- 
pitation. 

3. Dizziness and light-headedness and easy fatigue. 

4. General abdominal bloating, with wandering pinching and 
cutting, general abdominal pains, with sensations of “raw spots” 
in the abdomen. 

5. Intestinal gas of offensive odor. 

6. Obstinate constipation, if not daily prevented by laxatives, 
resulting in increasing laxative habit for fifteen years. Stools 
contain much mucus in the form of coarse shreds, casts and ropes, 
and stools are described to conform to type of spastic constipation. 

7. Progressive loss of weight and strength. 

Past Medical Hisiory: Measles, parotitis and pertussis in child- 
hood, and since then has never been sick in bed except with “sick 
headaches,” which ha-v'e occurred with increasing severity and 
frequency. 

Present Illness: She states that she has had “bilious head- 
aches” ever since she can remember, many of them accompanied by 
sick stomach and occasional vomiting. For twenty-five years her' 
headaches were associated iHth nausea and sour, gassy stomach 
but about ten years ago the gastric symptoms disappeared aiid 
were replaced by lower abdominal bloating, cutting and pinching 
abdominal pains and increasing mucus in the stools, with increasing 
constipation punctuated by intermittent diarrheal periods. The 
headaches increased in severity, frequency and duration, and are 
described as follows: They begin as left orbital and pass to the 
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left temporal region— less frequently beginning in the right orbital 
region. They are very severe, usually putting her to bed; formerly 
lasting for eight to ten hours, for several months past they have 
lasted for two to four days. After the acute headache has stopped 
she will try to eat a little, and about two to four hours later gets a 
diffuse headache, with especially a sense of intense pressure on top 
of the head. She finds it is always -worse after the head is exposed to 
cold or drafts, and so -vwaps her head in a hot woolen cloth, -with some 
relief. Recently she has noticed that the bilious, sour stomach is not 
so noticeable a prodromal sjTuptom, and has been replaced by pain 
in the arch of the left foot and under the toes, -a^hich become stiff 
and swollen and burn. The following day she -nmkes up with a sick 
headache. She says if she -were not very careful -with her diet she 
would have headache all the time; that she has not eaten any fried 
foods in nine years, because these ahvays aggravate the headaches. 
She eats boiled meat (beef. Iamb, chicken) with agreement, but 
thinks vegetables cause bloating and intestinal gas and increase 
the headaches. Tea and sweets also disagree. She states that for 
twelve to fifteen years she has been troubled with her teeth, with 
ca^’ities and advancing pyorrhea, and that three months ago all of 
her teeth were extracted. She fights constipation all the time, 
because her headaches have been less -^vhen her bowels move freely, 
and she has occasional spells of diarrhea, with much mpeus. She 
uses daily three to eight “pink laxative” pills and Pluto water. 
Her skin became sallow several years ago, but has become progres- 
sively bro-^Tier and more bronzed. She has noticed progressive loss 
of strength and -n'eight during the past eleven years,’ the later 
totaling 19 pounds, from 110 to 91. She has also noticed increasing 
depression and melancholia, and has been told that her case was 
“incurable.” She has eye glasses for two years -without any 
improvement in the headaches. 

On Physical Examination : She presented the typical appearance of 
one suffering from a chronic intoxication or infection. Asthenic 
t%q>e. Thin, anemic, tired-looking, -with dark circles under eyes and 
sallow bronm complexion, with dry skin and thin, gray, dry, lusterless 
hair. Eyes: negative except for dilated pupils. 

Nose, tonsils and glands are negative. 

Tongue coated; gums clean and w-ell healed and wears wPll-fitting 
double plates. 

Dermatographia -well marked. No tjq>ical Addisonian findings. 

Thorax long and emaciated. 

Lungs: Fibroid apices. 

Heart: Normal in S. and P., no M. Tone fair, rate 80 to 90. 

Pulses equal. Blood-pressure 140-90. Very little sclerotic change 
in radials, brachials or temporals. 

Abdomen: That of the -\*isceroptotic — space encroached upon 
by long thorax, flat epigastrium and bulging umbilical and iliac 
zones — with Aisible peristalsis. 
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Costal angle medium narrow. Visceroptotic index, 0.83. 
Abdominal aorta and right iliac artery uncovered, forcibly pul- 
sating and tender. Tender also over solar plexus and over sigmoid, 
the latter being distinctly spastic and contracted. 

Stomach in normal position but dilated. 

Transverse colon ptotic. Right kidney floating. ^ 

Rectal examination reveals only internal hemorrhoids and external 

t9;gS. 

Spinal Examination; Slight seoliosis to left and soreness over 
the left transverse processes of the fourth to eighth dorsal vertebrm, 
and pain on pressure over the left transverse process of the eleventh 
dorsal vertebra. 

Extremities and joints negative. 

Deep reflexes normal. 

S'pecial and Technical Examinations: Urinalyses show only faint 
traces of albumin, intermittent presence of indican and hyalin casts. 
No fixation of specific gravity; tendency to polyuria. No retention 
of chlorides or urea nitrogen. 

Functional phenolsulphonephthalein test: 1st hour, 370 mils., 50 
per cent, elimination; 2d hour, 160 mils., 20 per cent, elimination; 3d 
hour, 120 mils., trace; total, 650 mils., 70 per cent, plus elimination. ■ 
Blood. Moderate secondary anemia. White blood cells, 6300. 
Wassermann negative. • ‘ 

Gastro-intestinal examination: Summary of fractional gastric 
study: 

Fasting stomach: No food rests; much mucus; 5 mils. F.Hcl 
=0; Total acid=20. Blood, 0. 

Microorganisms plus, including Leptothrix buccalis. Pew polys. 
Fractional curve of anacidity, hypermotility and biliary regurgi- 
tation. ‘ 

Mucus greatly increased. Enzymes and proenzymes present but 
deficient. 

Wolff-Junghan’s test for soluble albumin 1 to 40. Increased 
intestinal motility. Five grains of carmine powder given in a mixed 
meal appeared in stool in ten hours and was completely defecated 
at fifteen hours, 

Diiodcnobiliary examination: 

After mouth and stomach cleansing and disinfection, duodenal 
tube entered duodenal biliary zone in sixteen minutes. Much 
duodenal mucus; sphincter of bile duct open and bile discharging. 
Flow accelerated by douching with magnesium sulphate. 

“A” bile diluted by small amount of magnesium sulphate. 36 
mils., light yellow, clear, s^Tupy. 

“B” bile 51 mils, dark greenish-black, molasses-like static bile 
nith few mucopurulent floccules containing bile-stained columnar 
epithelium and leukocytes. Bacteria very eiident. 

Cultures from “B” bile: B. pyocyaneus and Staphylococcus 
aureus. 
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“ C” bile light lemon yelloiv, thinly mucoid. 

Exaininaiion nf bile for ■pancreatic aciwity: 

Trj'psin; 1 mil. of bile digests 10 mils, of 0.1 per cent, solution 
of casein in fifteen minutes. 

Amylopsin; 1 mil of bile digests ‘5 mils, of 1 per cent, solution of 
.starch in thirty minutes. 

Stool Examinaiions: Spastic scybalous and small calibered 
sausage masses pointed at one end, superficially covered with shaggy, 
stringy mucus, rather pale yellow color. No gross indigestion of food. 
Occult blood positive. 

Microscopically: A few muscle fibers, with preserved connective 
tissue, but partially digested. No starch remnants. No neutral fat 
but many fatty acid crystals (split fa-ts) ; slightly increased cellulose. 

Bacterial smears chiefly Gram-negative. 

Diagnostic Deductions; In somewhat their order of importance; 

General Diagnosis: 

A. Major. 

1 . Chronic toxemia. 

(o) Bacterial, nith first focus of infection probably in teeth and 
gums (oral sepsis, now clean) passed to secondary foci in stomach, 
gall-bladder and colon. 

(h) Metabolic, from static biliary source; from intestinal and 
renal sources and from static vascular (splanchnic) circulation due 
to \dsceroptosia. 

2. Visceroptosia. 

3. Chronic cholecystitis (masked), of low grade of infective 
virulency and preceded by chronic biliary stasis. 

4. Chronic mucous colitis, nath spastic constipation, probably 

first due to vagotonia and now continued, owing to erosive areas 
in colon. * 

B. h'linor. 

1. Chronic interstitial nephritis — ^probably early and secondary. 

2. Fibroid lungs — ^probably quiescent or healed tuberculosis. 

3. Sjanpatheticotonia (dilated pupils, relatively high pressme, 
subsecretory states— dermatographia). 

4. Low grade early toxic arthritis. 

6. Chronic atrophic gastritis. 

Cond^ict of treatment decided upon: 

I. General. To improve toxemia by appropriate treatment of the 

(o) 'S'isceroptosia (bed-rest, elevation of foot of bed, properly 

selected and arranged diet to improve assimilation and weight- 
building, proper abdominal support). 

(6) hlucous colitis (breaking chronic laxative habit and substitut- 
ing “senna-fruit paste,” which is gradually ivithdraivn; proper 
dietary; associated effect of transduodenal lavage and other topical, 
treatment). 

II. Direct treatment by physiological-biliary drainage to arrest 
the progress of the cholecystitis and to attack the biliary stasis, 



tYONt DRAINAGE OF GALL-BLADDER, BILIARY DUCTS, LIVER 54l 

considered to be the dominant causative factor of the migraine 
attacks (her most bitter chief complaint). . 

Method 0 / Direct Tfeatment. Biweekly physiological bili^y drmn- 
age, preceded by mouth disinfection, gastric lavage and disinfection, 
with potassium permanganate or silver nitrate. ^ £ 1 j 

After physiological biliary drainage and disinfection of duodeno- 
biliary.zone a transduodenal lavage is given of Ringer's salt, with 
1 per cent, sodium sulphate, in amounts of 250 to 350 mils. Given 
very slowly by drip method. 

This treatment was carried out for three or four weeks at the 
Methodist Hospital for the purpose of training the patient and nurse 
and to teach the principles of a visceroptotic rest cure. 

Treatment then continued by nurse at patient’s home in Easton, 
Pa., being given biweekly for five weeks more, then once a week. 
Visceroptotic rest cure treatment continued. 

High caloric diet, suited to her achylia, and digestion aided by 
substitution gastric digestants. Benzyl-benzoate was used for its 
effect on the spastic colitis. No laxative was given except a 2 per 
cent, senna paste, later decreased to 0.5 per cent. 

The dark green-black static bile of molasses consistency was 
evident in each of the first three or four treatments in amounts of 
75 to 120 mils,, but thereafter gradually lightened in color to a 
golden yellow, the inflanimatory cytological elements lessened and 
the bacterial content decreased and all biles showed improvement 
in gross appearance. An autogenous vaccine of B. pyocyaneus and 
Staphylococcus aureus was prepared and given twice weekly. 

■ Progress of Case. Notes of December 17, 1919. Patient shows 
^a wonderful improvement. Looks so much laetter; color less sallow 
— ^brown; skin less parchment-like; dark cycles under eyes are 
practically gone. She has much more endurance, energy and 
strength. She has gained 15 pounds in three and a half months, from 
91 to I06f pounds (kimona weight). Her bowels are moving once 
or tvdce daily, uith one-half teaspoonful of 0.5 per cent, senna fruit 
paste at bedtime. The mucus has disappeared nearly completely 
from the stools. The wandering abdominal pains are no longer 
felt and the spastic type of bowel movement is no longer seen. 

Best of all, from her standpoint, the headaches have from the 
onset of treatment been much less frequent, never severe, and for 
the past ten weeks she has had none. 

How long her improvement wifi last or what will be the future 
development when treatment is finally interrupted I do not pretend 
to even guess.^< I am not inclined to believe in so-called “cures” 


This patient returned to her home and continued self-treatment by this method 
three or Jour times a month. She was last examined in the office in July, 1920 and 

7^? nPPoarance of the bile was nearly normal, 
m 1 i had disippeared and her endurance was much 

neater Jie had mamtmned her gam of lo pounds in weight, she had had no 
sex ere headaches and her bowels are moxnng twice daily, xnth no other laxative than 
senna fruit paste once a day. 
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of essentially chronic disease. Arrest of symptoms^ quiescence of 
lesions, yes; but “cures” in the true sense I do not believe in. 

I cannot close this communication without giving my hearty and 
sincere thanks to my associate worker, Dr. Henry J . Bartle, who 
has made many practical suggestions, and to Drs. Russell Richard- 
son, S. W. Sappington, John A. IColmer and H. B. Anderson, respec- 
tively pathologists to the Methodist, Hahnemann, Polyclinic and 
Pennsylvania Hospitals, for their painstaking bacteriologic work 
on specimens of bile submitted to them. 


GLUCOSE AS AN ADJUNCT' MEASURE IN THE THERAPY OF 

PNEUMONIA. 


By Henky J. John, M.D., 

CLEVEIjAND, OHIO, 

I*ATn OAPTAIX, M.C.; ASSISTANT CHIEF, MEDICAL SEKVICE, U.S.A. BASE HOSPITAL, 
FORT SAil HOUSTON, TEXAS. 


"iVHEN the epidemic of pneumonia which followed influenza in 
1918-19 struck tire army camps we were dealing with 98.2 per cent, 
of pneumonias at the U. S. Army Base Hospital, Fort Sam Houston, 
Texas, for which we had no specific therapy. In a series of 819 
cases which developed during this season the available data on 
sputiun examinations indicate that we had the small percentage of 
1.8 per cent, of pneumococcus type I variety, for which alone anti-. 
pneumococcic serum type I is available. These data are not com- 
plete, due to thefact that in the extreme rush it was impossible to get 
complete bacteriological reports on all cases; however, they bring 
forth a true picture of that which is available for reference. In my 
series of 137 cases reported the incidence of pneumococcus type I 
was 2.4 per cent., thus still having 97.6 per cent, of cases for which 
there was no specific therapy. 

Such a problem as this natmally raises the question. What is 
best to do under the circumstances? There being no specific 
tlierapy, can we do something in a non-specific way, and what? 

In this searcli for something, sometliing which might help the 
human organism ovenvhelmed with infection, I began to use 
aqueous solution of glucose intravenously. Some other camps had 
be^m to use it; there was a favorable impression as to its efficacy, ' 
wliich seemed justifiable for the procedure. There was practically 
no literature available on its use in pneumonia. 

Naturally there were many questions that arose in my mind at 
that time, for it was like starting a new experiment in a labora- 
tory, questions which I jotted down at that time in my note-book, 
for I was going to try to find explanations for these, and answer 
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questions 'wMcK I can well bring out even now, for no doubt those 
very questions will arise in anyone’s inind who makes an^ attempt 
to use glucose therapeutically with an intelligent conception as to 
its effects. The questions were these: 

■ 1. What concentration of glucose. should be used? 

2. Should it be made up with distilled water or with normal 
saline? 

3. What intervals should be used for its administration? 

4. What is the real indication for its use? 

5. Is the elimination better in these cases as compared with those 
who do not get glucose? 

6. Does it produce a fall of temperature? 

7. Has it any specific effect on osmosis of the lung tissues due to 
its hypertonicity? 

8. Is there any lysis of red blood corpuscles? Can this be demon- 
strated either by direct smears from blood, by separating the plasma 
or by the presence of hemoglobinuria? 

9. What quantity of glucose should be used at each dose? 

10. What are the chills which at times accompany the intravenous 
administration of glucose due to, and how can they be prevented? 

11. What is the explanation of the slowing of the pulse-rate and 
the improvement of its volume? 

12. Wiry is the patient more comfortable immediately following 
its intravenous administration? 

- 13. Is there any rise or a fall of blopd-pressure? 

14. How rapidly can it be given and how slowly should it be 
given? 

15'. Does the administration of glucose change the clotting time 
of blood? 

16. Does it stimulate leukocytosis? 

17. How much of the glucose is used for bodily nutrition? 

18. Why is it advantageous over normal saline? 

19. Is extravasation of glucose into tissues at the point of adminis- 
tration alarming? 

■ These then were some of the questions that arose in my mind at 
the beginning and during the time that I used glucose therapy. 
For many of these I was able to find an explanation, for others, due 
to lack of time and inaccessibility to substantial research, I was not. 
However, I shall take up each one of these questions and present 
my findings, my attempts toward solving them and give them to vou 
as I solved tliem. 

1 and 2. I found that different concentrations, ranging from 4 to 
40 per cent., had been used. The answer then was rather a vague 
one, and to solve it I set up two series of tubes in the laboratory, one 
scries of glucose, ranging from 1 to 20 per cent., made up in distilled 
water the other made up in normal saline. To these I added a 
- suspension of human red blood corpuscles and placed them in the 



544 JOHN; GLUCOSE AS AN ADJUNCT JIEASUKE IN PNEUMONIA 

incubator for one hour at 37.5° C., then on ice over-night, making 
tlie final reading in the morning. The resut was as follows: 

In the distilled water 1 to 5 per cent, hemolysis was present. In 
tlie distilled water 5 per cent, and above no hemolysis. 

In the normal saline no hemolysis in any concentration. This 
proved one point to me: as long as I would keep above 5 per cent, 
solution I was safe so far as the question of hemolysis was concerned, 
and in the normal saline any concentration could be used. 

I compromised on a 10 per cent, solution. 250 c.c. of this, for this 
was the quantity I used routinely, figured 100 calories, the solution 
being not tluck but convenient for administration. In cases in which 
the disease was protracted where the question of nutrition came up 
I used 30 per cent, solution in an attempt to increase the carbohy- 
drate intake to 300 calories per dose. 

Erlanger and Woodyatt, in their experimental work, found that 
one can inject 0.8 to 0.9 gram per kg. body weight per hour for several 
hours without producing glucosuria. Thus for a man weighing 
50 kg. one could inject 50 times 0.9 time 24=1080 grams or 1.08 
kg. or over 2 pounds of sugar per day without producing glucosuria. 
In fact, Woodyatt cites a case in which he has been able to supply 
6000 calories per day without producing glucosuria. 

This point was a very interesting one to me, for it brought forth 
a proof that at a moderate administration there was no danger of 
the glucose passing through the renal filter, thus making one’s 
work a blind issue. 

3. In regard to the interval between the administrations I found 
tliat more than two doses per day were rarely necessary. In acute 
cases with high fever and prostration one administration in the 
morning, after the patient has had his bath and has been fixed up, 
and one after supper, when he is ready to retire for the night, were 
Jill tliat was found necessary. Following tlie administration the 
patient would always fall asleep and have a good rest; he would 
perspire, following which his temperatiu’e would drop 1 to 3°. The 
rest in itself was a great factor, for to a human machine that is 
whipped up above its normal capacity if you can give rest and sleep 
and slow the pulse, reduce the temperatiue, you have done as 
much as any conscientious physician can ever hope to do. You have 
saved the overhead expense which was threatening with bank- 
ruptcy. These were the five things which glucose always did for the 
patient: 

1. It made him comfortable. 

2. It produced sleep and rest. 

3. It reduced the temperatme. 

4. It increased the elimination through kidneys and skin, 

5. It slowed the heart and increased the pulse volume, 

YTien only one dose a day was administered it was always given 

in the evening, for thus it invariably ensured the patient a good 
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night’s rest, and in the morning one could see the bright countenance 
following a night’s rest as compared with one who spent a sleepless 
night. His fighting chances thus undoubtedly were increased. 

4. About the indication for glucose I would say any febrile 
condition is an indication for its use. When you have fever there 
you deal with a potential acidosis and a toxemia. This you can 
combat by the intravenous use of carbohydrates (glucose). You 
can reduce fever by its administration; you can make an uncom- 
fortable patient comfortable; you help to tide him over. You can 
do no harm, only good. 

5. As far as elimination is concerned, administration of glucose 
is followed by poljmria. The patient perspires profusely. Thus 
the two chaimels of elimination are both reached promptly and 
effectively. 

6. Intravenous administration is followed by a drop of tem- 
perature of 1 to 3°. The increased perspiration with evaporation 
is what makes this drop in the temperature. Renal elimination 
may be an additional factor here as well. 

7. In regard to its osmotic effect on the lung due to its hyper- 
tonicity I took up this question with Sollmarm, of Western Reserve 
University. He says; “This is highly improbable. Experimental 
pulmonary edema is not prevented or influenced in the slightest 
degree by that factor. Atropin is also useless. The fluid is doubtless 
due to endothelial injury.” 

8. To determine whether or not there is any lysis in the blood 
stream I made the following experiments:. 

(o) I took blood at the beginning, during, at the end and eight 
hours after the administration of glucose from the same vein into 
which the needle was inserted (median basilic), some 20 end. higher 
up toward the shoulder, making smears and placing the rest in small 
tubes on ice over-night. This experiment was not successful, as 
my controls showed lysis while the glucose specimens showed no 
lysis. Thus faulty technic was undoubtedly used, perhaps boiling 
of the syringes being at fault. The smears showed no changes of the 
corpuscles. 

(b) Several series of urines were collected for one or more voidings 
before glucose administration, and on each subsequent voidmg after 
the administration, each tested for occult blood, with the following 
results: 


Name. 

D. . . . 

Spccitncn before 
glucose. 

Specimen after 
glucose, successive 
voidings. 

Fchling’s test 
for sugar. 

s. ■ . 





c. . . . 




A. 

— 



I.U. . 

. . - 




Li. . . . 




— noRHtivo. 
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This then vrould show there is no hemolysis, for if present the 
hemoglobin would have to be eliminated through the kidneys and 
give a positive test in the mine. 

9. The quantity used can be considerable provided the adminis- 
tration is slow. Even a small quantity of 200 to 300 c.c. if given 
rapidly may show traces of glucose in the mine, but if given slowly 
there is practically no limit to the quantity which can be used, for, as 
mentioned, Woodyatt has been able to give 6000 calories in one day. 
This is such an overwhelming proof that one cannot question the 
small quantities of 250 c.c. used here. 

I have used 250 c.c., as this quantity is convenient to prepare. 
One can thus use 8-ounce bottles and prepare a large quantity at one 
time and keep them on hand, for efficiency of this work depends 
on preparedness. 

The total volume of circulating blood in the human body is 
approximately 2500 c.c. Injecting into the blood stream 250 c.c. of 
glucose solution one adds 10 per cent, to the total volume of the 
circulating fluid. Elitnination through the kidneys and later 
perspiration quickly compensates for it. 

10. Chilh follow at times the intravenous administration of 
glucose the same as any intravenous medication, even that of normal 
saline. Just what they are due to I do not know. Literatme does 
not ofler us any definite explanation. They come and we have to 
deal with them without understanding their pathological physiology. 

One can never predict A\ffien a chill will come. Frequently a 
patient will get three to five doses of glucose without any chills, 
then the next dose is accompanied by a chill, then again he may be 
free from them for a dose or tAvo and again each subsequent dose 
folloAved by one. Or a patient may again start out with a chill 
folloAving the first dose and not have any more. There has been no 
regularity whatever to these. 

For a while I thought I had foimd a solution to this question by 
the use of morphin sulphate, 0.008 gm., and atropin sulphate, 
0.00064 gin. WJien I began to use it for quite a long period I met 
with no chills. I thought I had made a discovery which could be 
utilized in chills due even to other causes. But my joy was of short 
duration, for I began to have them even after these opiate-atropin 
doses. HoweA'er, they Avere not as frequent as formerly. Thus I 
believe that the morphin-atropin does prevent a certain number of 
them. l\ater used for the preparation of glucose solution and 
perhaps the glucose itself may have something to do AA'ith these 
chills. I used single distilled Avater. 

, These chills, hoAA'ever, are not serious. I haAm seen so many of 
them, perhaps 200 to 300, in the 1000 to 1200 administrations, and 
I failed to see any havih come from them. I alAA’ays tell the patieiAt 
that if Biey have a chill not to fear, as it is of no consequence. There 
is nothing special to do for these chills when they come, except to 
apply blankets and hot-water bottles to the body. 
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11. The slowing of the heart-beat and the increase in pulse 
volinne is one of the most striking features of glucose administration. 
"What is it due to? In the first place to the increased volume of the 
circulating fluids. In the second place to adding fuel to the heart 
muscle. In the third place through combating acidosis, thus 
reducing the stimulation of the vasomotor center and the sympa- 
thetics. I am soirry that I was not able to have a polygraph to 
graphically show this point. 

12. In my routine administration of glucose I used 250 c.c. of 
a 10 per cent, solution, with morphin siflphate, 0.008 gm.; atropin 
sulphate, 0,00064 gm.; tmcture digitalis, 1 c.c. 

One can say; The rest and the feeling of comfort were due to the 
opiate. It was not. At the beginning I used no opiate and the 
same comfort and sleep followed. Opiate, you remember, was used 
in an attempt to combat the chills and also to add additional com- 
fort and rest. It was the glucose mainly that produced the rest and 
the comfort. 

It was also not the tincture of digitalis winch produced the slowing 
of the heart-beat, for digitalis does not act so quickly. Besides the 
same slowing and improvement in the pulse volume happened at 
the beginning when I used no tinctm’e digitalis. This I used to 
digitalize the heart muscle in case a fmther use of digitalis were 
indicated. 

It was glucose itself that produced the rest, comfort and sleep 
through; 

(а) Additional volume of liquids to a febrile patient. 

(б) By combating the incipient acidosis. 

(c) By the increase of elimination, 

(d) By the decrease of temperature. 

(e) By strengthenmg the heart muscle directly and by the supply 
of carbohydrates to the tissues. 

13. In regard to the rise or fall of blood-pressure the few careful 
readings I took showed a fall of 10 mm. Hg. immediately following 
its administration, the pressure coming up again to normal in forty- 
five to sixty minutes, as seen in the accompanying Chart I. 

The removal of 5 c.c. of blood per kg. of body weight does not 
influence the blood-pressure (Macleod). From this I reason that if 
the removal of 5 c.c. of blood per kg. body weight does not 
influence the blood-pressme the addition of 5 c.c, of fluid per kg. 
body weight should also have no effect on blood-pressure. Thus, 
taking a man weighing 50 kg. and adding 5 c.c. of fluid, 50 times 
5=250 C.C., which one ought to be able to add to the circulation 
without producing any effect. My blood-pressure readings seem to 
bring out this point. 

14. As to the rapidity of administration. Naturally one cannot 
use too much speed for fear of cardiac dilatation. This applies 
especially to weakened hearts. I take fifteen to twenty-five minutes 
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for the administration of the 250 c.c. glucose. Too slow a procedure 
is also not ad^dsable unless the receptacle can be kept at constant 
temperature, which is very impracticable at a bedside arid quite 
unnecessary. All that is necessary is to allow for the cooling of the 
liquid before its entrance into the vein. I have made the following 
observations in order to show the amount of cooling during the 
procedure; 



Chart I. Observations on blood-pressure changes during intravenous adminis- 
tration of glucose. 

A 250 c.c. bottle filled with glucose solution, a 3-way stopcock 
and a 10 c.c. sju’inge were used, the bottle being kept at a constant 
temperature. The exit temperature was measured from a No. 20 
gauge needle in a test-tube. 


Exit 

temperature. 

27° to 28° 

57° to 58° 

28° to 29° 

54° to 55° 

From tliis one can see readily there is a considerable cooling of 
the liquid during the process of administration, so that the solution 


n™?’ Itcservoir 

per cent. temperature. 

37.5° C. 

C. 

37.5° C. 

30 
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should be considerably above the body temperature and not as 
usually is advocated and practised, at body temperature. 

15 and 16. I have not made any determinations as to the clotting 
time of blood, neither that of the leukocytic stimulation. 

17. Ail of the glucose is used for bodily' nutrition. Repeated 
tests for sugar in the urine failed to show it in carefully collected 

, specimens except once when a trace was found. When Woodyatt 
could administer 6000 calories without any production of gluco- 
suria one naturally would not expect to find any from 100 to 300 
calories. 

18. In administration of normal saline one adds to the bodily 
fluids. This is true thus far. One does nothing mor6. With 
glucose you not only supply fluids, but you also supply food, fuel 
and that which you need for combating the incipient acidosis 
present. What does saline do to acidosis? It aggravates it 
(Macleod), and this is the point in question. With glucose you do 
all that a saline can do and a whole lot more. 

19. Extravasation of glucose into the tissues is not alarming; it 
does no harm, the same as saline extravasation into the tissues. 

I made an attempt in some cases to see what the concentration 
of glucose in the blood stream was just before and right after the 
administration of 250 c.c. of 10 per cent, glucose solution. The 
readings are as follows: 




Before, 

After, 

Six hours 

Name. 

Date. 

per c^nt. 

per cent. 

later. 

Mo. 

November 27 

0.130 

0.190 


R. 

November 28 

0.140 

0.269 



November 29 

0.11 

0.22 

0.104 

P. 

November 30 


0.232 


M. 

November 30 

0.076 

0.24 



December 1 

0.11 

0.194 


S. 

December 2 

0.098 

0.19 


W. 

December 4 

0.108 

0.252 


P. 

December 3 

0.18, 

0.248 


P. 

December 3 

0.07 

. 0.4 



December 4 

0.1 

0.2 


M. 

December 7 

0.076 

0.29 


R. 

December 10 

0.1 

0.204 



December 11 

0.16 

0.250 



December 12 

0.18 

0,204 



December 13 

0.114 

0.268 


B. 

December 11 

0.104 

0.264 



December 12 

0.18 

0.204 


T. 

December 9 

0.128 

0.228 


Me. 

December 14 

0.12 . 

0.328 



December 10 

O.IG 

0.210 


A 

December 5 





10.30 Sugar before glucose, 0.160 ner cent 



10.50 a.m. — " 

after " 

0.232 “ 



11.50 a.m. — " 


0.124 



12.50 p.m. — “ 

« - U 

0;152 “ 



1.50 p.m. — “ 

»< u 

0.080 



2.50 p.M. — “ 

« u 

0.080 
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To show the effect on pH before and after the administration of 
glucose the following determinations were made on blood: 


Name. 

Date. 

pH before. 

pH after.' 

R. 

December 13 

7.6 

7.5 

B. 

December 32 

7.1 

7.1 . , 

Me. 

December 14 

7.6 

7.3 


December 16 

7.4 

7.4 

W. 

December 31 

7.5 

V.4 


Januarj' 1 

7.4 

7.2 

G. 

January 1 

7.6 

7.4 

R. 

January 10 

7.5 

7.3 


The degree of acidosis is so slight that the variation naturally is 
small also. However, there is a definite decrease, as the figures 
show. 

For the physiological action of glucose and its fate in the tissues 
I will cite Erlanger and Woodyatt: 

^^^len a single dose of glucose is injected there is a temporary, 
increase of sugar in the circulation. The injected sugar passes 
rapidly out of the blood into the tissues. During its stay in .the 
vessels the blood volume rises and a state of hydremic plethora 
develops, owing, doubtless, to the binding of water by the extra 
glucose in the vessels. This is shoum by the fall of the hemoglobin . 
percentage and a coincident fall in the blood-sugar percentage 
following the initial rise. These facts have been demonstrated by 
Brasol and confirmed and amplified by Biedl and Kraus. Similarly 
during the period of absorption following the alimentary adminis- 
tration of glucose there is at first a rise and later a return to normal 
of the blood-sugar percentage, and simultaneously with the latter a 
fall in the hemoglobin percentage. 

You can inject 0.8 to 0.9 per kg. of body weight per hour for 
several hoius without producing glucosuria. With the injection 
of 0.9 or more grams per kilogram per hour glucosuria develops 
and the rate of sugar excretion bears a definite relation to the rate 
of injection. During a sustained intravenous glucose injection at 
the sugar tolerance rate or below it glucose passes from the blood 
into the tissues and there undergoes chemical polymerization, 
oxidation, etc., at the same rate as that of injection. There is no 
material accumulation of glucose in the tissues. Injections at a 
subtolerant rate thus have a tendency to increase the glucose content 
in the blood without producing any appreciable increase in glucose 
in the tissues. The result is a disproportionate increase of the 
jKJwer of the blood to hold water and a state of hydremic plethora 
develops and presumably persists as long as the injections are 
sustained. The water held by the blood must come from the 
tissues or from the injection site or both. If the water injected 
with the glucose is not sufficient to satisfy the glucose in the blood 
some water will flow into the blood stream from the tissues. When 
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the glucose mjection is stopped and the last of the injected glucose 
passes into the tissues the water previously held by the blood is 
suddenly discharged into the urine. This whole phenomenon differs 
essentially from that obtainable with inorganic salt solutions, 
because such salts when injected also pass into the tissues, but when 
once there are not destroyed. There is therefore a possibility of 
salt accumulation in the tissues holding water there and in part 
counteracting effects of the salt in the.blood stream. With sustained 
intravenous injections of glucose at rates higher than 0.8 to 0.9 
gm. per kg. per hour the glucose utilization fails to keep pace with 
that of the injection and the tendency is toward some accumulation 
of unchanged glucose. If the kidneys are functionating actively this 
glucose appears on the urinary side of the renal membrane and tends 
to collect water in this locality, probably for the same reason that 
glucose in the blood produces hydremia. This tendency is expressed 
as polyuria. Now if the diuresis exceeds water administration, 
water will flow from the tissues to the blood and thence to the urine, 
and hydremia will be sustained as long as the water supply is 
adequate. But if the kidneys do not function in this way most 
of the unchanged fraction of glucose injected remains in the body and 
tends to behave like a salt, causing accumulation of water in the 
tissues and body spaces wherever it may go. In shock cases the 
secretion of urine is likely to be impaired. Accordingly the most 
rational application of an intravenous glucose injection in shock 
would appear a priori on theoretical grounds to consist in long, 
sustained, uniform injections Of subtolerant doses. 

Author’s Routine: 250 c.c. of a 10 per cent, aqueous solution of 
glucose are given b. i. d. or t. i. d. as indicated^ 30 per cent, solution 
where there is a question of nutrition. Only chemically pure glucose 
should be used and distilled sterilized water. A good plan is to pre- 
pare larger quantities and use 250 c.c. (8 oz.) bottles, cotton stoppers, 
paraffin paper over these well down over the neck of the bottle, so 
that one would always have a sterile lip on the bottle to pour the 
solution from. Sterilize by boiling or autoclaving, then store on ice. 

The method of administration is that of any arsphenamin method. 
Either a tube reservoir or else a 3-way stopcock with a 10 c.c. syringe 
can be used. In case of the latter the original bottle serves as a 
reservoir. The latter is mpre practical for private work, the first 
for hospital use. 

Use as small a needle as you can. The smaller a needle the easier 
it is to enter the vein. 

It is advisable to administer all the medication in glucose I use 
routinely; 


Tr. digilttlU . . . . 

Morphin sulph. 

.■ttropin sulph. . . > . 

Glucose, 10 per cent. . 


1.00000 c.c. 
0.00800 gm. 
0.00064 gm. 
250.00000 c.c. 
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The first is to digitalize the heart muscle and the latter to secure 
rest and also to prevent chills which sometimes follow any intra- 
venous medication. The solution is heated to about 50° C., and 
from fifteen to thirtj' minutes allowed for its administration. 

Remember that an ounce of prevention is worth a pomid of cure. 
Thus do not wait with the glucose administration imtil the patient 
is nearly dead and then e.xpect any miraculous result from it. 




Chart II 


Begin early and thus preserve the patient’s strength, his , natural 
resources, since you can do nothing specific so far as cure is con- 
cerned. Do not let the patient suffer. I think that the morphin- 
phobia which is so impressed on the medical student has done a lot 
of harm when we are dealing with acute infectious diseases. The 
tendency is to use morphin only as a last resort, when one can see 
that the patient cannot live, to make his end easy. This is one of 
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the greatest mistakes in therapy. It should be used early, to save 
the patient and his natural resources, his fighting power, that he may 
win the victory over the infection and not be let suffer and uselessly 
spend his energies. It is nothing less than stupid to think that a 
patient will become a drug addict from the three to ten doses of 
morphin which he does not even know that he is getting in the 
glucose, but thinks that it is the glucose alone giving him the relief. 



Chart III 

meS St W ' f and nonii*- 

mrat Jie u take. Fruit juices, too, are of great value. 

Fnemas, badis, etc., naturally should always precede the intra- 
venous a^mistration. After tins the patient should be 
fectly qmct to rest and to sleep. A natural rest and sleep do more 
or^e patient than all tlie medical armamentorium in our possession 
Our problem m pneumonia is much the same as anv problem 
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of surgical infection. Wliat does a surgeon do? He abides by tlie 
following principles; 

1. Rest. 

2. Supply of liquids and food. 

3. Drainage. 

Our infection is widely spread tlirougb the lung tissues, but the 
patient is absorbing from them just the same as the surgical case is 
from his' area of infection. The toxic products are getting into the 
circulation, causing toxemia, ever, prostration and death. Through 
morphin and glucose you furnish rest. Through glucose you supply 
liquids and food to the body. The third cannot be accomplished 
medically. Our principle then is just the same and w^e can w^ell 
afford to follow' the surgical lead. 

Conclusion. From the above discussion and data one can 
readily gather the following; 

1. That the administration of glucose is without danger provided 
any reasonable care is used. In the 1200 administrations not a single 
accident developed. 

2. That the patient is made comfortable and sleep is provided for 
him. Through this the whole organism is strengthened for tlie pro- 
longed fight against the infection. 

3. Tliat the temperature is lowered. 

4. That nutrition is provided for the overtaxed heart muscle 
witliout ha\'ing to go tlirough the ordinary digestive processes, 
storage in tlie liver as glycogen and reconversion into glucose again 
before it can be burned by the tissues. 100 to 300 calories is thus 
supplied to the body per each dose, 

5. That a considerable amount of fluid is provided for the cir- 
culation. This together wdth the preceding slow'S the heart, produc- 
ing thus artificial rest. 

6. That the elimination through the kidneys and the skin is 
increased. 

7. That practically all the medication can be supplied in the 
glucose, thus a much more accurate dosage can be depended on. 

8. That the antipneumococcic serum type I or the antistrepto- 
coccic serum, the antitetanic serum, can be administered in this 
glucose medium. This is far superior to saline, for glucose w'ill do 
much more than saline, thus being a much more rational medium 
to use as a diluent for any intravenous medication. 

9. That'the use’of/glucose is strictly a physiological measure and 
is to be used as such.^ 


• In pm-ato communication "witli Dr. H. O. Mosenthal, he brings out the fact that 
commeraal ^ucoso is preferable to the chemically pure product, ■which in its purifi- 
cation contains traces of acetic acid, and he thinks that these traces of the acetic 
acid have something to do -with the chills that foUo'w. His experience has been that 
after he had abandoned the use of the chemically pure product and resorted to com- 
mercial glucose, no chills folto'wed. This is worth Ixsaring in mind and publishing 
the results of such an investigation in the future. 
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A STUDY OF THE RELATIVE TOXIC EFFECTS PRODUCED 
BY REGIONAL RADIATION. 

By W. Denis, M.D., 

AND 

Charles L. Martin, M.D., 

With the Assistance op Martha Aldrich. 

(From the Chemical Laboratory and the X-ray Department of the Massachusetts 
General Hospital, Boston, Mass.) 

Constant extension of the field of roentgen-ray therapy has 
brought into increasing prominence the condition of “treatment 
sickness,” the constitutional reaction which frequently follows the 
use of massive doses of the hard roentgen rays. The underlying 
cause of this reaction is unknown. It has been ascribed to various 
and diverse factors, such as poisoning by toxic gases produced 
through the agency of the high-tension discharges, intoxication by 
protein decomposition products, by “roentgen toxins,” by acid 
products, etc. As an excellent review of the theoretical aspect of 
the subject is found in the recent paper of Hall and Whipple,^ we 
will not discuss this phase of the matter in detail. A factor which 
has, however, apparently been considered but little in investiga- 
tions regarding this intoxication is one involving the question of 
• the relative severity of symptoms following radiation of different 
regions of the body. 

In this paper we have collected the results of a series of experi- 
ments undertaken to determine, if possible, whether by the radia- 
tion of certain portions of the body roentgen-ray intoxication is 
more easily produced and in more severe form than by radiation of 
certain other portions. 

Rabbits were used in all of our experiments. Our general plan 
of procedure was as follows: 

The animals were brought to the laboratory several days in 
advance, and during this period were fed on the diet (oats, celery 
tops and cabbage) given to all our experimentation subjects. At 
the end of this period 15 to 25 c.c. of blood were taken by heart 
punctures. This blood was used for chemical examination as 
described below. After being allowed to rest for from eight to 
twenty days, to recuperate from the loss of blood, the animals were 
irradiated over a single area. 

A protective shield Was prepared by cutting a square hole, 
measuring four and a half inches on a side, in the center of a large 


' .Am. .Toum Med. Sc., 1919, clxxxiv, 453. 
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piece of sheet lead having a thickness of , approximately one-eighth 
of an inch. This shield could be placed over the animal board so 
that the square corresponded to areas 1, 2 or 3 on the rabbit, as 
shown in Fig. 1. The same shield was used in raying the thighs 
(area 4), but it was necessary to tie the animals’ legs together in 



Fig. 1 


order to bring them under the 4§-inch hol^. Since this could not be 
indicated in the photograph shown in Fig. 1, a square rectangle, 
somewhat larger than the 4-2-inch square, was drawn to show just 
what portions of the legs were irradiated. In raying areas number 
5 and number 6, shown in Fig. 2, the same shield was used, but a 
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second piece of sheet lead was laid across the hole so that the 
irradiated areas measured 2| x 4| inches. All of the animal's body 
except the portion beneath the hole in the shield was covered vuth 
lead during irradiation. With the exception of the first dose given 
Rabbit No. 8, each animal received exactly the same amount of 



Fig. 2 


t1X"ThcTame Hd S' 

same Snook interrupterless trans£?™f„S?or S of ft T 

fiom I'ftSr'fT 

in ftictaress ,vL used Ss t filtX M mm. 

"•it). .1.0 tube backing up an slinoh 
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measured between points. AYhen the work was first started a dose 
of 120 ma. minutes was administered over the abdomen of rabbit 
No. 8, as explained later, but apparently this dose was not sufiicient 
to produce a toxic reaction. All of the other animals received 200 
ma. minutes, and rabbit No. 8 was also given this dose when 
exposed the second time. It was thought advisable to break up 
this exposure into 5 seances, each lasting four minutes, with 10 ma. 
passing tln-ough the tube. About four minutes were allowed to 
elapse between seances to prevent overheating of the tungsten 
target. 

For the chemical examination of the blood we have used the 
following procedures: For non-protein nitrogen, creatinin and 
creatin the methods of 0. Folin and Wm. H. Folin,^ for fat the 
method of Bloor,^ and for the measurement of the alkalin reserve 
the technic of Van Slyke and Cullen.^ 

As from clinical experience we were led to believe that a general 
systemic reaction followed heavy radiation of the abdomen more 
frequently than in radiation of other parts of the body, our first 
experiments were made to study the effects produced by exposure 
of the lower abdomen. 

Experiments Involving Irradiation of Animals over the Lower Abdomen 
(Area 1). As will be noted from Fig. 1, the area covered in these 
experiments included the large and small intestines, appendix, 
spleen and probably a portioh'bf the kidneys. 

Rabbit 4- Rayed over area 1, January 11; six days after exposure 
the animal began to show loss of appetite, a loss of weight and a 
decreased output of urine; on the eighth day some diarrhea was 
noted. The rabbit was killed on the eleventh day, as he looked so 
ill that we feared he would die during the night. 

Aviopsy. The autopsy findings were as follows: The stomach 
was full of food and the intestines were dilated with gas. No gross 
abnormalities were seen in the liver, stomach, kidneys, intestines 
or spleen. Histologic examination of portions of the kidney and 
liver showed no pathologic changes. 


RESULTS ON BLOOD OF RABBIT 4 (AREA 1). 


1 

! 1 

1 AVhitc 1 

1 count, i 

1 

' i 

i 

Alkaline reserve 
volume pcrccnlacc 
of COj. 

! 

i Mmg. per 100 c.c. blood. 


Date. j 

i 

1 

Non- 

protoin 

nitrogen. 

Creatinin. 

1 

! 

Creatin. 1 

Remarks. 



C5.0 

51.6 

GO.O 

1.0 

1.0 

4.85 

4.79 

Radiated 

“ IS, 1920 


1 

65.4 

1.2 

4.43 

Jan. 11. 

“ 22, 1920 


1 21.4 

1 

65.5 

1.5 




* .lour. Bioi. Choni., 1019, xxxviii, 81. 

* Ibid., 1917, XXX, 289, 


’ Ibid., 1914, xvii, 377. 
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CiiAKT I. — Eesults for Rabbit No. 4. 
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Chaht II. — Results for Rabbit No. S. 


became evident and on the twenty-second day the animal was 
killed. The weiglit on the first day of the experiment was 2015 
grams and on the last day 1510 grams. 
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An antopsy performed ten minutes after death showed the 
stomach full of food, the small intestine dilated with gas, the large 
intestine filled with liquid feces and shoudng a few injected areas. 
The kidney, liver and spleen were normal in appearance. 

Histologic study of the injected areas in the large intestine 
revealed a complete loss of epithelium and masses of fibrin and 
leukocytes overljdng the denuded submucosa. 

RESULTS ON BLOOD OF RABBIT 5 (AREA 1). 


Dale. 

1 White 
j count. 

Alkaline resen-e; 
volume percentage 
of COs. 

Non-protein nitrogen! 
ming. per 100 c.c. 
blood. 

Fat, 

per cent. 

Remarks. 

Jan. 15, 1920 

1 


52.0 



Feb. 3^ 1920 

10,800 





15, 1920 

4,700 




Radiated 




Feb. 8. 

1C, 1920 


41.8 

GC.5 

0.53 


20, 1920 

4,900 

• 41.4 

48.7 

0.52 

• 


Rabbit 7 was rayed over area 1 on February 8. Seven days later 
it was noted that the animal looked ill and would eat but little food; 
on the nineteenth day severe diarrhea set in and on the twenty- 
second day the rabbit was killed. The body weight on the first day 
of the experiment was 2078 grams; the weight just before death 
was 1734 grams. An autopsy performed a few minutes after death 
showed the stomach full of food, the small intestine normal in 
appearance and the large intestine and appendix much dilated and 
full of fluid feces. The appearance of the kidney, liver and spleen 
was normal. No injected areas were seen in any portion of the 
gastro-intestinal tract. Histologic studies of sections from the 
appendix and small intestine showed no variation from the normal. 


RESULTS ON BLOOD OF RABBIT 7 (AREA 1). 


i 

Date. 

White 

count. 

1 

Alkaline reserve 
volume percentage 
of COj. 

Non-protein nitrogen' 
mmg. per 100 c.c. 
blood. 

1 

Fat, 

per cent. 

Remarks. 

* 

Jan. 4, 1920 



55.0 



19, 1920 

9800 




Feb. 15, 1920 

0900 


• 


Radiated 




i 


Fel). 8th. 

10, 1920 


39.0 

58.0 

0.44 


19, 1920 

3000 





20, 1920 

4000 

40.2 

51.0 

0.52 



Rabbit 8 was rayed over area 1 on January 11, but only 120 ma. 
minutes were given. As this dose produced no apparent reaction 
the animal was again exposed over the same area. On Februarj" 8, 
on the tenth day, the usual signs of intoxication were noted; on the 
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fourteenth day some diarrhea appeared and on the twenty-second 
dTy the animal was killed. The body weight was 1664 grams on 
the first day and 1245 grams on the last day of the ei^enment. 

An autopsy, done thirty-five minutes after death, showed the 
stomach full of food and much distended with gas, the small mtes- 
tine dilated and the liver and kidneys normal m appearance, i here 
were a few injected areas in the large intestine which showed a 
complete loss of epithelium on microscopic examination. 1 he 
denuded areas of the submucosa were covered with masses ot hbrin 
and leukocytes. 



CnAKT HI. — ^Results for Rabbit No. 12. 


An inspection of the results presented above indicates that in 
rabbits irradiation of the lower abdomen gives rise to symptoms of 
intoxication, accompanied by rapid loss of weight and some diar- 
rhea. Blood examination shows a rapid fall In the number of white 
cells, With a subsequent approach to the initial number. In Rabbits 
4 and S there was an unmistakable increase in the non-protein 
nitrogen, a fall in the alkaline reserve and in the case of Rabbit 8 
a rise m blood fat. The creatinin figures were unchanged. In 

voj,. ICO, xo. 4. — ocTonr.n, 1920. 19 ^ 
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Rabbits 5 and 1, however, there was no increase in the non-protein 
nitrogen or fat and no evidence of acidosis as judged from the stand- 
point of the alkaline reserve. The mine of all the animals was 
examined at frequent intervals, but no albumin or casts could be 
found, nor could we find any evidence of the presence of acetone 
bodies even by the use of the Scott-Wilson reagent. 

On account of the blood findings indicative of some acidosis in 
Rabbits 4 and S we irradiated a fifth animal (Rabbit 12) over area 1, 
with the object of obtaining more data on the subject. As will be 
seen from the results presented below the animals soon developed 
the usual symptoms, and toward the end of the experiment gave 
evidence of great reduction in the alkaline reserve, accompanied 
with a marked retention of phosphates, a result of interest, in view 
of the findings of Marriott and Howland on the relation between 
phosphate retention and acidosis in some cases of nephritis. 

The urine was at all times free from albumin and casts and gave 
no reaction for acetone. 

Rabbit 12 was rayed over area 1 on February 23. Eight days 
later the animal developed the usual sjunptoms of intoxication and 
was killed on the twenty-third day. The weight at the beginning of 
the experiment was 2930 grams, at the end of the experiment 2030 
grams. 

March 5. Examination of the blood gave the following results: 
Alkaline reserve, 45 volumes per cent CO 2 ; inorganic phosphates of 
the plasma calculated as phosphorus, 3.4 mg; for 100 c.c. plasma. 

March 15. Alkaline reserve, 16, inorganic phosphate of plasma, 
40.0 mg., non-protein nitrogen, 232 mg. for 100 c.c.; fat, 2.6 per cent. 

Experiments Involving Irradiation of Animals over the Upper Portion 
of the Abdomen (Area 3). This experiment was undertaken to 
determine whether by irradiation of the upper abdomen close to the 
level of the costal margin it is possible to produce an intoxication 
similar to that produced by raying the entire abdomen. 

Tire area exposed included the entire thorax and the upper abdom- 
inal viscera, viz., the liver, spleen, stomach and a portion of the 
small intestine. 

Only one animal was observed (Rabbit 16). The symptoms were 
identical with those occurring in the subjects used in Experiment 1, 
involving rapid loss of weight, diarrhea and prostration. 

Ti)e weight of the animal on the first day of the experiment was 
2300 and on the twenty-third day 1800 grams. 

No chemical data were obtained. 

Experiments Involving Irradiation of Animals Over the Chest and 
Neck (Area 2). As vdll be noted from Fig. 1 the area covered in 
these e.xperiments included the heart, lungs and thyroid. 

Rabbit 15 was radiated Februaiy 29. The animal continued in good 
condition for fifteen days, when a slight loss of "weight was noted. 
Some days later a skin-burn, vdtli marked contraction and loss of 



DliNiS, MARTIN: TOXiC JiPFECTS PnoWCEl) BY RADIATION 


563 


hair was noted over the radiated area. The animal was kept under 
observation until April 16, but up to this time showed no symptom^ 
The body weight on the first day of the experiment n as 2700 
grams, on the last day 2720. 

The followng results were obtained on a sample of blood taken at 


the end of the experiment: 

Non-protein nitrogen, 58 mg. per 100 c.c. of blood. 

Alakline reserve, 47 volumes per cent. COz- , 

Rahhit 17 was rayed over area 2 on March 18. He remained m 
good condition until April 15, when the experiment was concluded. 
The weight on the first day of the experiment was 2510 grams 

and on the last day 2650 grams. • • ' ,, , i 

The following results were obtained on a sample of blood tahen 
at the end of the experimental period; 

Non-protein nitrogen, 53 mg. per 100 c.c. of blood. 

Alkaline reserve, 52 volumes per cent. COz. 

Rahhit ^ was irradiated on March 20 over area 2 and kept under 
observation until April 15. Durmg this period no symptoms sug- 
gestive of intoxication developed. 

, The body weight on the first day of the experiment was 2410 
grams and on the last day 2398 grams. 

The follmving results were obtained on a sample of blood taken 
at the end of the experimentalperiod; 

Non-protein nitrogen, 57 mg. per 100 c.c. of blood. 

Alkaline reserve, 48 volumes per cent. COj. 

Experiment Involving Inadiation over the Thighs (Area 4). This 
experiment was done to study the results of irradiation over an area 
containing no viscera. In the one animal used no reaction was 
obtained. After a period of three weeks a skin-burn developed, 
accompanied by contraction and loss of hair. Otherwise the animal 
appeared to be in good condition when observation was discontinued 
four weeks after exposure. 

Experiments Involving Irradiation of Animals over the Anterior and 
Posterior Portions of the Abdomen (Areas 5 and 6). These experi- 
ments were carried out to determine whether there might be any 
difference in the toxic symptoms produced by radiating the anterior 
and posterior portions of the abdomen of the rabbit. 

The animals were placed in the position illustrated in Fig. 2 and 
the standard dose applied to areas 5 and 6. The only viscera 
exposed in area 5 were the kidneys, although it cannot be definitely 
said that all of the intestines and the spleen were excluded Only 
intestine was included in area 6. • .> 


10 was irradiated oyer area 5 on February 23. On the 
third day the animal looked ill and on the fourth day diarrhea set 
in. The animal was bled from the heart on the eighth, twelfth and 
eighteenth day.s. A hemorrhage resulting from the last heart 
puncture ca.used death. 
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Weight on the first day of the experiment -was 2025 grams and 
on last day 1470 grams. 


RESULTS ON BLOOD OF RABBIT 10. 


Date. 

White 

count. 

Alkaline reserve; 
ivolumepercentage 
of COi. 

1 , , ' 

Non-protein nitrogen 
mmg. per 100 c.c, 
blood. 

Fat, 

per cent. 

Remarks. 

Feb. IS, 1920 

Feb. 2S, 1920 
Mar. 5, 1920 ' 
9, 1920 

10,600 

s,coo 1 

.6,400 ^ 

0,000 

41.3 

j 

44.0 1 

0.57 j 

Radiated 
over area 
5. 

Feb. 23. 

10, 1920 
23, 1920 


47.2 

32.8 

50.5 

53.0 

0.67 



Rabbit 11 ^Yas irradiated over area 6 on February 23. Here the 
reaction was much delayed. The animal continued well until the 
eighteenth day, when it began to lose weight. On the twentieth 
day a serious diarrhea developed and on the morning of the tw'enty- 
second day it was found dead. 

IVeight on the first day of the experiment was 2165 grams and 
on the last day 1560 grams. 


RESULTS ON BLOOD OF RABBIT 11. 


1 

Date. i 

White 
count. ' 

Alkaline reserve; 
volume percentage 
of COs. 

Non-protein nitrogeJ 
mmg. per 100 c.c. 
blood. 

Fat, 1 
per cent. 

! 

Remarks. 

Feb. 14, 1920 i 

9200 


58.0 








over 


1 




area 6, 

1 





Feb. 23. 

28, 1920 ' 

9400 





Mar. 5, 1920 1 

5600 ' 

31.8 

44.0 

0.5 


Mar. 10, 1920 I 

5000 

1 

32.0 

60.0 

1 

0.8 

1 


On consideration of the findings, in wdiich our animals showed 
marked loss of w^eight, wdth the accompaniment of blood changes 
indicative of some acidosis, it occurred to us that the objection 
might be made that these blood changes could be produced simply 
by a condition of undernutrition. It should be pointed out, however, 
that our animals invariably ate all the green food provided for 
them but refused to touch the oats w^hich previously had been well 
liked, and that at autopsy their stomachs were always full. How- 
ever, in order to obtain direct evidence we kept two rabbits for a 
period of twelve days on a daily intake of 100 grams of lettuce, no 
other food except water being provided. As a result of this treat- 
ment the animals lost weight, but examination of a sample of blood 
taken at tlie end of the period gave no evidence of acidosis. 

Rabbit 25 was fed on a daily ration of 100 grams of lettuce for 
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twelve days; weight on the first day was 2960 grains and on the 

twelfth day 2790 grains. , j- n • 

Examination of the blood on the twelfth day gave the followmg 
results; Non-protein nitrogen, 48 mg.; alkaline reserve, 49 volumes 

per cent. CO 2 ; fat, 0.45 per cent. „ „ j« i xj. t 

Rabbit 26 was fed on a daily ration of 100 grams of lettuce tor 
twelve days. Weight on the first day 2580 grams and on the twelfth 

day 2281 grams. ^ n • 

On the twelfth day examination of the blood gave the iollowing 
results: Non-protein nitrogen, 51 mg.; alkaline reserve, 50 volumes 
per cent. CO 2 ; fat, 0.70 per cent. 

Discussion. In considering the results of the experiments 
described above it will be noted that toxic reactions were produced 
only in the animals exposed over areas in which some portion of the 
intestine was included, and, furthermore, that severe intoxications 
were invariably produced by irradiation of these areas. Thus even 
the rabbit exposed ovet area 5, which probably contained only a 
small portion of intestine, developed toxic symptoms after a rather 
long latent period, while a particularly severe reaction followed 
irradiation over area 6, which contained none of the viscera other 
than portions of the intestinal tract. On the other hand, animals 
irradiated over the thighs and over the neck and chest continued 
in good condition and showed absolutely no symptoms, though 
kept under observation for a period of several weeks. Our results 
would appear to confirm the findings of Hall and Whipple, who 
state that they believe injury to the intestinal epithelium to play 
no small part in the systemic reactions following exposure to the 
roentgen rays. These investigators, who worked with dogs,' 
describe the same small isolated areas of epithelial destruction 
noted by us. These patches, which could be readily identified in 
the gross by small injected areas in the intestinal wall; were fre- 
quently, but not invariably, found by us at autopsy; in fact, in some 
of the rabbits in whom the reaction was particularly severe no such 
abnormality could be detected. In view of the inconsistency of 
these anatomic lesions we feel some hesitation in attributing much 
importance to them; in fact, -n^e are inclined to suggest the hypoth- 
esis that they are, perhaps, the result rather than the cause of the 
intoxication. 

theory of roentgen-ray intoxication advanced by 
m 1899 and by Pfahler® in 1916 is hardly consistent with 
our findings. If the gases produced by the high-tension discharge 
from the leads running to the tube were at all instrumental in pro- 
clucmg the reactions observed the animals irradiated over the chest 
and over the hind legs should Iiave shown the same s>Tnptoms as 
those irradiated over the abdomen, since they were all treated in 
the .same manner and all inhaled the same gases. 

‘ Philndolphia Med. Jour., 1899. iii, 1014 

‘ -Am. Jour. Roent., 191C, iii, 310. 
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Linscr iuul Bick" and Engcl'^ claim that the intoxication results 
from “roentgen toxin” produced in the blood. All of the blood 
passes tlwough the heart and pulmonary circulation; it is spread 
out in numerous fine capillaries in the lungs and should undoubtedly 
receii’e thorough irradiation during an exposure of the chest. If 
we are to accept the “roentgen-toxin” theory, irradiation of the 
chest should produce a reaction as quickly as irradiation of the 
abdomen, a postulate which has not been borne out by our results. 

Linser and Helber,® Rosenstend® and Warthin^^ believe that the 
intoxication results from a roentgen-ray nephritis. The kidneys of 
some of the rabbits who had received heavy abdominal exposures 
were examined histologically by Dr. J. H. Wright, Avho reported the 
entire absence of lesions. Frequent urinary examinations invariably 
gave negative results for albumin and casts, nor could Ave, except in 
the case of one animal (Rabbit 12), obtain evidence of any retention 
of nitrogen, if Ave may judge by the figures obtained on the deter- 
mination of non-protein nitrogen in the blood. Our results,. there- 
fore, do not offer eAudence of the existence of a roentgen-ray nephritis 
but rather are in accord with the results of Hall and Whipple, 
Avho found no abnormality in the kidneys of dogs after irradiation. 
Much Avork has been done on the effect of irradiation on enzymes, 
and especially on the enzymes of the gastro-intestinal canal.'® In 
A'iew of the fact, however, that the intoxication produced in animals 
progresses slovdy over a period of tAVo or three weeks, it Avould 
appear that this intoxication must be produced by an inhibition 
of cellular function rather than by a chemical change in the digestive 
juices. Most but not all of the rabbits aa’Iio receh’ed heaA'y exposures 
oA'er the intestines gaA^e evidence of the presence of an acidosis, 
as shoAAm by a fall in the alkaline reserve and a rise in the fat and 
in the inorganic phosphate of the blood. This condition we feel 
sure cannot be due to starvation, for the animals ate lettuce and 
celery in generous amounts up to the day of death. The fact is not 
AA'ithout interest that these animals refused to touch oats, an acid 
food, but partook freely of lettuce and celery, AA’hich is rich in alka- 
line salts. 

In vicAv of the relatively small number of animals used, it is per- 
haps premature to attempt to obtain too rigid a theoretical basis 
for our findings; but Ave Avould call attention to the fact that acidosis 
based on intestinal disturbances has been obserA^ed chemically 
many times. Edsall,'^ in 1902, described a case of coma AAnth acidosis 
AA'hich was apparently due to intestinal upset; much has been AATitten 
about the occurrence of acidosis as a result of intestinal intoxication 
in children. The occurrence of acidosis in Asiatic cholera has been 

■ Deutsch. Arch. f. klin. Med., 1905, Ixxxiii, 288. 

* Deutsch. med. Wchnschr., 1907, xxxiii, 22. 

® Deutsch. Arch. f. klin. Med., 1905, Ixxxiii, 479. 

>0 Munchen. med. AA^'chnschr., 1900, liii, 1003. 

" Am. Jocn. Med. Sc., 1907, cxxxiii, 730, 

“ Ztsclir. f. Krebsf., 1904, ii, 171. 

** Am, Jour. Physiol., 1914, xxxv, 224. 

'* Philndelphiu Med. .lour., .Tunc 28. 1902. 
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described by Sellards,'® who, however, believes this phenomenon to 
be the result of the nephritis which has been found so frequently 

in his cholera cases. . . n i i 

The experiments recorded above were originally undertak^en in. 

an attempt to throw some light on the obscure cause of treatment 
sickness.” Before attempting to apply the results of our animal 
experiments to a discussion of this intoxication m the human sub- 
iect, the fact must be borne in mind that the dose received by each 
area of the rabbit’s body -was about five^ times the dose usually 
given any one portion of the body of a patient^ where the cross-fire 
method is used, however, it is conceivable that an internal organ 
might receive as much irradiation as did the internal organs of our 
rabbits; but, again, consideration must be taken of the fact that the 
area used in our experiments was large enough to cover half of a 
rabbit’s abdomen, but would, of course, include only a small portion 


of the abdomen of a man. 

A further difference iiiNclinical “treatment sickness” and in the 
intoxication produced in animals is the fact that in the human 
subject th6 symptoms usually appear a few hours after exposure 
and last but a few days, whereas in the case of rabbits absolutely no 
objective sjnnptoms appear for several days after irradiation; but 
once started, the symptoms become progressively severe. 

Our results would suggest, although they by no means prove the 
fact, that the severe systemic reactions encountered after irradiation 
of the abdomen in patients may be in part at least caused by an 
acidosis. Careful and extensive work with clinical material is, of 
course, necessary before tliis hypothesis can be considered seriously. 
Such an hypothesis does not, and in fact need not, attempt to explain 
the severe reaction frequently observed after iiTadiation of tumors 
of the chest and of the extremities, for in cases in which large growths 
arc caused to rapidly shrink by exposure to the roentgen-ray it is 
highly probable that toxic bodies of a protein nature may be dis- 
charged into the circulation. 


We vish to express our appreciation of the valuable suggestions 
offered by Dr. George W. Holmes and of the kind cooperation of 
Dr. J . H. Wright, who reported on our histologic sections. 

Summary. 1. A definite massive dose of roentgen-rays admin- 
istered to the body of a rabbit produces a severe systemic reaction 
and death only when some portion of the intestinal tract lies within 
the irradiated area. 

2. It is possible to produce a definite acidosis (lowering of the 

alkaline reserve) in rabbits by administering a heavy dose of roentgen- 
rays over the abdomen. Such animals give no evidence of suffering 
from a “roentgen-ray nephritis.” . ^ 

3. The results suggest the hj-pothesis that acidosis may be a 
factor III treatment sickness’ follon-iiig abdominal irradiation. 


rriiiciples of Acidosis, 1917. 

» Am, .lour. Roent., 1910, jij, 35C, 
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AMERICAN CASES. 

By Arthur D. Dunn, M.D., 

AKD 

Francis W. Heagey, M.D. 
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(From the Department of Medicine, Creighton University.) 

Duthng the past three years, in the wake of a world-wide epi- 
demic of respiratorj' disease, there have appeared an unusual 
number of cases presenting the sjTuptomatolog^’^ of a disseminated 
encephalitis. A brief study at this time of the etiology, pathology, 
sjTnptomatologj', prognosis and treatment as revealed by an 
analysis of 115 American cases, inclusive of 15 personal cases, 
should be of interest, for it would seem from a survey of the litera- 
ture and from personal experience that epidemic encephalitis is 
being repeatedly misdiagnosed as poliomyelitis, botulism, brain 
abscess, cerebral hemorrhage, thrombosis, embolism, meningitis, 
acute paralysis agitans, etc., and that the data had not been, at 
hand on which to evaluate -the sjTuptomatologj’’ of the disease. 

The advent of a "new disease” naturally aroused the curiosity of 
students of medical history. It was soon learned that the supposed 
“new disease” was centuries old and had appeared repeatedly 
under different names, but with similar sjTOptoms in association 
with previous respiratory^ epidemics. Crookshank^ opens his 
article with an epigrammatic quotation from Bouvier,- written in 
1837, which is worth repeating, and which summarizes, in an 
inimitable manner, the results of Crookshanlc’s investigations 
into the history' of the disease; “On I’a dit justement, les memes 
questions renaissent a chaque epidcmie catarrhale et leurs solutions 
diverses se reproduissent chaque fois a peu pres les memes.” Diff- 
erent names have been applied in the past ,as in the present, but 
the symptoms were much the same. The first cases in the present 
epidemic were described by von Economo'* in Austriadn 1917 ; by 
Netter^ in Paris in 1918; by Wilson^ and others in England in 1918; 
by Tilney'^ and Riley in New T^ork, and Bassoe^ in Chicago, early 
in 1919. 


* Boston Med. and Surg. Jour., 1919, clsxxn, 34. 

= Ann. d’hyg. pub. et de mtd. Legale, 1837. 

’ Wien. klin. Wchnschr., 1917, xxx, 581. 

‘ Bulletin de I’ucadCmie de tnCdicine, Paris, May, 1918, and November, 1918. 
‘ London Lancet, 1918, ii, 91. 

* Neurological Bulletin, 1919, vol. ii. 

* .lour. .Ani. Med. As.<n.. 1919, Ixxii, 971. 
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Eiiology. —Th.Q cause of the disease is unknown and the. opinions 
of tiiose who have attempted etiological investigations are at 
variance. In 1917 von Wiesner^ claimed to have^ produced a 
hemorrhagic encephalitis by inoculating into the brains of aj^s a 
diplococcus obtained from one of von Economo s cases, but without 
reproducing the histological pictures found in man. Marmesco 
and McIntosh saw in and isolated from the meninges and pons 
two t>T)es of organisms, namely, a thick, Gram-positive, anaerobic 
bacillus which was pathogenic for mice and a diplococcus which 
was occasionally associated with the bacillus. Strauss,^® at the 
Rockefeller Institute, reproduced the disease in apes with filtered 
nasopharyngeal secretions and maintained that the cause was a 
filtrable virus. May we not here again be up against the same 
impasse that has prevailed in poliomyelitis: the Flexner filtrable 
virus — globoid bodies — on the one hand and the Rosenow strepto- 
coccus with the “globoid bodies” considered merely as variants 
of a streptococcus, on the other hand? 

One of us isolated a green streptococcus from the blood of a 
case (No. 12, Tables II and III) which was recovering from influ- 
enza ^vith bronchopneumonia, and which was at the time devel- 
oping a tj^ical epidemic encephalitis with lethargy and diplopia. 
The organism was agglutinated by the patient’s serum only and 
was not agglutinated by other sera. The patient’s serum did 
not agglutinate laboratory strains of diplococci and streptococci. 
The organism had the cultural characteristics of the organism 
which was frequently isolated from the blood and lungs in the 
epidemic of influenza in Omaha in 1918 (Dunn“). The organism 
died out before animal experiments could be instituted and repeated 
cultures later failed to recover the organism. The immediate 
bearing of- influenza on epidemic encephalitis is a moot question. 
In. the 115 cases here analyzed 36 gave a history of a respiratory 
infection within one year (average time two months) prior to the 
onset of the encephalitis. The relative infrequency of encephalitis 
in a pandemic of influenza is noteworthy. On the contrary the 
appearance of encephalitic disease chiefly at the periods of a world- 
wide respiratory^ infection is suggestive. Draper'^ seemed mclined 
to assume tliat a close relationship exists betu’cen epidemic encepha- 
litis and poliomyelitis, tlie former being a possible variant of the 
latter. It is to be noted that in 12 of our personal cases 5 gave 
a history of repeated severe tonsil infections; of the other infectious 
diseases, 2 liad had typhoid, 2 diphtheria, 2 inflammatory^ rheu- 

* IHin. Wchnschr., 1017, sxx, 933. 

» L. G. B., London. 1918, p. 121. 

Jour. Am. Mod. Assn.. Ixxii, 20. 1493; Now York Med. Jour., 1919, 

“ 0^rv.-itions on an Epidemic of Bronchopneumonia in Omaha Tour Am 
Mod, Assn., December 2S, 1918, p. 2128. mana. Jour. Am. 

L. G. B., London, 1918, No. 121, p. 62. 
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inutisiu, I scavlcl icver, \ chorea. \ pleiirisY, 1 tvibcrculosis oJ the 
knee. 

Symptomatology. The sjinptomatology of epidemic encephalitis 
is protean. When one considers that it is the hrain-stem—the great 
switchyard of the central nervous system — ^^vhich is the site of 
predilection of the ^irus the multiplicity of sjTnptom complexes 
is explained. Even microscopic lesions in such an area as the 
mesencephaloir may be fraught with much sjTuptomatic import. 
All parts of the brain-stem and cerebrum, however, are open to 
attack. We have found it useful from a clinical standpoint to 
arrange the more or less characteristic sj-mptoms in groups or 
types: (1) Polioencephalitic; (2) lethargic; (3) Parkinsonian; (4) 
cataleptic; (5) meningitic; (6) cerebral; (7) polyneuritic; (8) myelitic. 
We have endeavored to place these groups on a pathological and 
anatomical basis. We confess that the grouping is artificial, and 
that, on account of the multiplicity and disseminated character 
of the lesions it cannot be a hard and fast one, but in the study 
and recognition of cases we have found it helpful. The classifica- 
tion has been arranged from an analysis of the symptoms of 115 
cases, with acknowledgment to MacNalty,'® Tilney and Riley {loc. 
Hi,) and others. The syndromes always overlap, so that a case 
may easily find itself in two or more groups. For example, J. C. 
{('ase Xo. 9, Tables II and III) could have been placed at different 
times in either of two groups: In the cerebral group on account of 
Jaclvsonian epilepsy, motor aphasia and right-sided spasticity; in 
the agitans group on account of tremor, spasticity and the Parkin- 
sonian mask. Careful correlation of symptom groupings with sub- 
sequent pathological study may throw some light on cerebral 
localization and on the function of the “dark” areas of the central 
nervous system. Five of the 15 personal cases were classified as 
polioencephalitic (1 superior); 3 lethargic; 1 Parkinsonian; 1 men- 
ingitic; 4 cerebral (2 comnilsive, 1 psychotic, 1 epileptomaniacal), 
1 polyneuritic. It must be emphasized that tlie group to which a 
given case is assigned depends greatly on the time in the course 
of the disease at which the patient is grouped. At one period a 
case may fall clearly into tlie polioencephalitic at a later period 
into the lethargic group. We have excluded a poliomyelitic group, 
for neither in our own cases nor in the literature do we find any cases 
which are sufficiently frank to be called poliomyelitic. Tilney 
and Riley’s {loc. cit.) case is exceptional. The lethargy in this case 
would not seem tj^iical, and one case is not sufficient grounds for 
a separate type without pathological corroboration. We feel that 
the posterior poliomyelitic type can quite well, be classified, tem- 
porarily at least, as pplyneuritic. 


” L. G. B., London, 191R, No. 121. 



TABLE I.— SYMPTOMATOLOGY. CLASSED ANATOMICALLY. 


Polioencephalitic 

Ophthalmoparetic 


Lotliargy 


Cataleptic 


Meningeal 


Paralysis agitans 


Myelitic 


Epileptomaniacal 


Psychotic 


I’olyiicuritic 


Symptom. 


Cranial nerve palsies 
; III . . . 

IV . . . 

V ■. .• : 

VI . . . 

VII ... 
VIII . . . 

IX . . . 

. X . . . 

XI .... 
XII . . . 

Eyes: 

Diplopia . 
Anisocoria 
Ptosis 

Lack of light and a 
tion reflex 
Sluggish pupils 
Retinal changes 
Swallowing . 
Vomiting . 

Polypnea . 

Lethargy . 

Insomnia . 


100 cases. 15 cases. •. Part. 


. . ■ Midbrain, 
C • pons and 
0 medulla. 


Catalejjsy 

Vertigo . . . . 

Nystagmus . 

Ataxia .... 
Headache 
Rigidity neck 
Delirium .... 
Kernig . . . . , 

Tacho 

Parkinsonian mask . 
Spasticity 

Pestination ... * 
Tremor .... 
Bladder . . 

Reflexes^ disturbed . 
Babinski . ' ; . 

Reflexes absent , 
Clonus . . 

Convulsions 
Paralyses . . . .. 

Asynergies . . 

Epileptiform attacks 
Hallucinations 
Illusions .... 
Depression 
Delirium .... 
Pain in extremities . 
Sensation disturbed 
Paresthesias . 

General symptoms: 
Epistaxis 
Cervical adenitis 
Tachycardia 
AVcightloss . . 

; Apj)ctite 

iiiprpns'cfl 

I i'ever 

I Perspiration 

I Hiccough 

Tears . 


Pituitary, 
thalamus, 
iter and 
cerebrum. 

Cerebellum, 


Meninges. 


Lenticular 
' nucleus. 


Cerebrum. 


Cerebrum. 
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Table 1 has been made to show the relative frequency of indi- 
vidual sjTnptoms and their grouping. This table is instructive 
from the sjTnptom incidence as well as from the localization stand- 
point. The anatomical localization of s\Tnptoms in some instances 
is far from settled. Lethargy is attributed to pituitary involve- 
ment by Cushing^^ and Climenko'® and to the thalamus by von 
Economo (loc. cit.), jNIacNalty (he. cii.) and Flexner.^® We have 
assigned catalepsy to the cerebellum because it is a manifestation 
of disturbance in that extrapyramidal muscle tonus controlling 
apparatus of which the cerebellum forms an important part. Ver- 
tigo, nystagmus and ataxia are grouped under the cerebellum also 
because they arise as frequently in cerebellar as in disturbances 
elsewhere. Disturbed bladder and deep and superficial reflexes are 
attributed to the cord because they occur in cord diseases, but with 
full realization that some of them occur quite as frequently from 
lesions elsewhere. The groups or tjqjes, as shoum in Table I, are 
useful merely in calling attention to sjmiptom-complexes and in 
facilitating their recognition. 

Special Symptoms. Certain of the more prominent sjrmptoms 
should receive comment. The incidence of what we consider the 
less important sjnnptoms can be seen by consulting Table I. 

Ocular Didurhanccs. Disturbance in the third and sixth nerves 
is far and away the most common sjanptom occurring in epidemic 
encephalitis. In the 115 cases third nerve palsies were present 
in 63 cases and sixth nerve in 39. Diplopia was the initial sj'mp- 
tom in 19 cases and was recorded in 55 cases. Ptosis was present 
21 times. Diplopia is often an evanescent and bafiling sjTuptom, 
for although the patient may maintain -that he sees double, yet 
the oculist cannot demonstrate th^ muscles involved. We believe 
that this symptom is more co mm on than the statistics would 
indicate, because invariably in our own cases, when the question 
was brought up squarely to the patient or to tlie relatives the 
presence of visual disturbances was substantiated. The absence 
of the fourth ner\^e involvement is striking in spite of the close 
anatomical proximity of its nucleus to that of the third. Is this 
due to its short and protected course on the dorsum of the brain- 
stem? In nihat may he considered as a diagnostic triad of the disease 
viz., (1) ocular symptoms, (2) lethargy and (3) a negative or typically 
atypical spinal fitiid, ocular symptoms hold first place. 

Other Cramal IServcs. The sensorj'’ portion of the fifth was involved 
9 times in 115 cases. Apparently the motor portion of the fifth is 
rarely involved, and may not this be explained, in some instances 
at least, by its long mesencephalic sensory root which extends along 
the floor of the iter in close proximity to the nuclei of the third 

'* Diseases of the Pitviitarj-, Phaadelphia, 1912, pp. 101-102. 

New York Med. Jour., March 27, 1920. 

“ Jour. Am. Med. Assn., March 27, 191S. 
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nerve winch are so commonly involved?^ In one of our cases the 
onset was associated with pain on the right side of the head and 
face, which soon shifted to the left side, and which was so severe 
that morphin was required. The patient did not sleep fOT seven 
days. Later a seventh nerve paralysis developed. As the pain 
subsided lethargy appeared. The development of a corneal ulcer 
on the left side, a left peripheral seventh paralysis, an involvement 
of the left chorda tympani and a left nerve deafness in this case are 
noteworthy. In the presence of the above symptoms, and with a 
spinal fluid showing 24 cells per cubic millimeter, globulin plus 2, 
a mild paretic gold chloride curve, negative cultures and smears 
and a negative Wassermann in both spinal fluid and blood, a 
localized meningitis of unktiown etiology was assumed until lethargy 
appeared. This case would be explained by the meningoradiculitis 
conception recently advanced by Bassoe.^'^ Fifteen of the cases 
had paralysis of the seventh nerve. The paralysis was generally 
peripheral in t;yq)e and unilateral. The tendency of seventh nerve 
paralysis is to clear up slowly, requiring from four to five months. 
Involvements of the other cranial nerves (first, second, ninth, tenth, 
eleventh and twelfth) seems of minor diagnostic significance (13 
cases out of 115). (See Table I.) 

Polypnea occurred in 3 cases, 2 of them in our own series. In 
one of our cases (No. 5) a respiratory state of 60, which seemed to 
be of respiratory center origin, was maintained for thirty-six hours. 
The respirations in the other case (No.' 10) were 80 to 100 per 
minute; they suggested irregular diaphragmatic and abdominal 
spasms (myoclonus) and occurred in attacks which were associated 
with extreme suffering, necessitatmg the use of morphin. This 
sjTnptom, although rare, merits special attention, because when 
present it dominates the clinical picture. 

Lethargy occurred in 79 cases and was the first symptom noted 
in 34 cases. It was preceded by insomnia in 4 cases. The degree 
of lethar^’ was variable. In extreme cases it may approximate a 
coma vigil. Usually the patients can be aroused and appear daxed 
as if awakening from a deep sleep. The patients, when aroused, 
cat and answer questions, but soon relapse into their stupor. The 
dazed, blank, expressionless stare is quite characteristic. The 
lethargy in most instances does not differ from a normal deep 
sleep, but on awakening a normal expression is absent. The 
patients are negativistic and their faces are dead. The lights of 
intelligence and interest are out or burn low. 

Catalepsy and catatonia would seem to be more common than it 
appears from the literature, occurring in 6 out of 15 cases in our 
personal senes and m only 20 out of the 100 cases collected from 
American literature. Increased muscle rigidity is common and 
flexibilitas cerea was noted 4 times in our 15 cases. 
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Headache appeared as an initial sjTnptom in 12 cases and was 
present in 54: cases. It must have been confused in many instances 
with sensory fifth nerve involvement. Sore scalp was a common 
complaint. Hyperesthesias and anesthesias have been occasion- 
ally described. Severe toxic headaches occur at the onset and 
rapidly disappear as lethargj- supervenes, unless meningeal involve- 
ment is present. Headaches in the early stages may be due in 
some instances to ocular disturbances, such as diplopia, photo- 
phobia, etc. 

Rigidity of the neck, if present, is not, as a rule, marked. Confu- 
sion may be easily avoided in regard to this sjnnptom if one remem- 
bers that increased muscle tonus is commonly a part of the picture 
of epidemic encephalitis. If marked rigidity of the neck, with 
Kernig’s or Brudzinski’s signs, exist, meningitis is to be looked 
for. 

Tremor was present in 35 cases. The descriptions given are 
usually vague and inaccurate. The tremor is most commonly 
coarse, often unilateral and not intentional. Tremor, or twitching 
of the abdominal muscles, has occasionally been reported in the 
literature (Reilly'® and Bassoe, loc. cit.). We have seen this symp- 
tom in 2 cases. Facial tnutching preceding a facial paralysis by 
several days was noted twice in our series. 

Disturbances m reflexes are not common or uniform. Four cases 
in the series showed an absence of deep reflexes or a hj^ioreflexia, 
2 of which cases were fatal. The knee-jerks were as often increased 
as absent. Babinski’s sign was present only 18 times and usually 
transitory. Oppenhekn’s sign ivas present in 5 of our 15 cases. 
Ankle clonus was present in 8 of the 115 cases. In 31 cases some 
changes in reflexes were noted. It would seem that the greatest 
value of a change in reflexes was to exclude functional disease of 
tlie nervous system, which may be difiicult at the first examination. 
Peripheral pain is a common sjuiiptom, 26 cases out of the 115. 
It has not received the attention ^at it should, for we found it in 
6 out of our 15 cases. The pain is commonly described as cramp- 
like, burning, boring, shooting, occasionally associated with pares- 
thesia, and is of the neuritic tj^ie. We are convinced tliat it will 
be frequently found if inquired into. It is probably of meningitic, 
radicular or neuritic origin. If cases of present-day obscure pain, 
neuritic in character, are carefully investigated we feel sure that 
some of them ivill fall into the class of mild cases of epidemic 
encephalitis. 

Perspiration. Sweating, judging from our cases, is very common, 
from tlie literature, very rare Though present in all of our cases 
it was reported only 6 times in the 100 cases from the literature. 
In 6 of our cases it took the form of night-sv'eats, which were a 

Hitherto Undescribed Signs in Diagnosis of Lethargic Encephalitis, Jour. Am, 
Med. Assn., 1920, Ixxiv, 735. 
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source of nnxiety to the patient or to relatives. ^ According to 
Crookshauk (he. cii.) “the sweating sickness’ which was preva- 
lent in England in the seventeenth and eighteenth centuries is 
the same disease which is now prevalent as epidemic encephalitis. 

Fever. The average maximum temperature was lui n . except 
in lethal cases, in which a prelethal rise to 105 ° or 106 ° was coinmon . 
Complete absence of fever was noted in 50 of the cases. In all 
events fever was usually transitory and prevailed only tor short 


periods of the disease. 

Laboratory Findii^s. Leukocyte counts were reported on 3b 
of the 100 cases. They averaged 10,200 white cells, 72 per cent, 
of which were polynuclears. The highest count was 22,000. Of 
25 counts in our series of 15 cases the average leulcocyte count was 
10,200, of which 71 per cent, were polynuclears. ^ The red counts 
and the hemoglobin percentages were approximately normal. 
The Wassermann test was uniformly negative. Blood cultures 
were negative except in one case of the 15 series, from which a 
green streptococcus, which was agglutinated by the patient’s 
serum, was isolated. The urine examinations showed only the 
usual changes encountered in acute infections. 


TABLE IV.— CEREBROSPINAL FLUIDS. 


Name. 

Day of 
disease. 

Appear- 

ance. 

Pressure. 

|M 

mi 

■i 

Wosser- 

mann. 

Gold chloride. 

11.— E. L. C. . . 

18 


plus 1 

2 m. 

0 

0 


11.— E. L. C. . •. 

38 


plus 1 

2 m. 

0 

0 


U.— E. L, C. . . 

00 

Clear 


2 m. 

0 

0 


10.— H. W. . . . 

30 

Clear 

plus 1 

3 

0 

0 


9.— J. G. . . . 

90 

Clear 


0 

0 

0 


8.— H. H. . . . 

35 

Clear 

plus 1 

10 m. 


0 


8.— H. H. . . . 

41 

Clear 

plus 1 

12 m. 


0 


7.— J. S. . . . 

50 

Clear 


0 

0 

0 


a.— 3. D. . . . 

10 

Clear 

plus 2 

3 m. 

0 

0 

4.— M. H. . . . 

15 

Clear 

plus 1 

3 m. 

0 

0 

0122300 

1.— U. H. . . . 

35 

Clear 

plus 2 

24 m. 

plus 2 

0 

12220000 

1.— U. H. . . . 

49 

Clear 

plus 1 

11 m. 

0 

0 

112211000 

1.— U. H. . . . 

03 

Clear 

plus 1 

3 m. 

0 

0 

1222110000 


70 

mssSM 

plus 1 

13 m. 

0 

0 

00011111000 

— i' . ii. . . 

13. — M. M., S. Dab. 

14. — Iowa . 

70 

i Clear 
Clear 

plus 1 
plus 1 

3 

plus 1 
plus 1 

0 

0 • 

1111100000 

12.— Mrs. B. . . 

21 

Clear 

plus 1 

3 


0 


15.— G. I. . . . 

35 

Clear 

plus 1 


plus 1 

0 

0122211234 


Spinal Mnids. This table gives the findings in nineteen spina 
i mds obtained from the personal series of 15 cases (Table IV) 

thirtrSSf taps 'vere made was th< 

thirty -sixtli. The earliest tap was made on the tenth day anc 

S tb ninetieth day. The fluids were all clear and^ cam< 

uith increased pressure m ^ instances. The average number o 
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cells was !) per cubic millimeter. The highest cell count ii'as 24. 
The cells were chiefly mononuclears. Globulin (Nonne-Apelt test) 
was increased in 4 cases. All the Wassermann tests were negative. 
The gold chloride was mildly luetic in 7 out of 11 examinations in 
which this test was made. 

In Table V are G4 spinal fluid examinations collected from the 
100 cases in the literature. The average number of cells in the 
series was 16 mononuclears per cubic millimeter. The pressure 
was increased in only 10 per cent. The globulin test was positive 
in over 50 per cent. 

Pathology. In a region so difficult to examine as the brain-stem 
it is remarkable how definite a pathological picture has been set 
forth by the investigators. Marinesco, McIntosh, Tilney and 
Riley and Bassoe have given us the most information. In the 
onh" case in our series which came to autopsy the congestion of 
the frontal lobes, the patchy edematous meninges and the marked 
thickening of the basilar meninges were apparent in the gross. 
On macroscopic sections the brain-stem substance was soft and 
numerous punctate hemorrhages were found in the mesencephalic 
and thalamic areas. Microscopic sections showed marked edema 
of the peri-aqueductal gray matter, with small hemorrhages into 
the white and gray matter. The venules showed perivascular 
infiltration, with lymphocytes, plasma cells and mononuclears. 
Many of the vessels were thrombosed. Neither neuronophagia nor 
satellitosis were present. The chief pathological changes as shown 
in the literature may be summed up as follows: (1) Meningeal 
edema and thickening; (2) softening and congestion of both gray 
and white matter of the brain and pituitary gland; (3) punctate 
liemorrhages in mesencephalon and thalamus and basal ganglia; 
(4) thrombosis of small vessels; (5) perivascular infiltration of small' 
\’essels of the brain-stem; (6) edema of the mesencephalic area. 

Prognosis. Out of Barker’s 8 cases none died; 6 of von Economo’s 
11 died; 7 of Netter’s 15 cases died; 2 of Wilson’s 13 cases died; 5 
of Tilney’s 20 cases died; 31 of the 100 cases collected from the 
American literatiue died. Of our series 4 out of 15 died, 4 recovered 
wliolly in one and a half to four months and 7 at the end of two 
or three months had fifth, sixth, seventh and eighth nerve dis- 
tmbaiices; one still had pain in the arm after two months. Dis- 
turbances in cerebration and equilibrium took on the average tlrree 
or four montlis to clear up entirely. Facial nerve palsies lasted 
four or five months. Asthenia, depression and dizziness persisted' 
seven months as an average. The fatal cases generally terminated 
in the first few days or weeks of the disease, so that the longer the 
course of the case the better the chances of recovery. The four 
deaths in our series resulted in three, five, six and sixteen weeks 
re.spectively. 
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Gold chloride. 

Luetic curve. 
Paretic curve. 


23433321100 

1221110000 

0112111000 

0122110000 

1222110000 


2343341100 
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Treatment. There is no specific treatment. Adequate nursing, 
absolute rest and freedom from all excitement is imperative. Hos- 
pitalization is to be advised because of better control of laboratory 
facilities and of the desirability of repeated lumbar puiicture. 
Lumbar puncture was of decided benefit in 10 of our own cases. 
The patients were brighter, the cranial nerve palsies were improved 
and headache was often relieved. Opium should be used with 
care except in the early states, when the pain is severe. The eyes 
must be protected from the light and from foreign bodies in cases 
of corneal anesthesia and orbicularis paralyses. Large doses of 
urotropin have been advised, but there would seem to be little 
eAudence in favor of its use. The fluid intake of the patient should 
be maintained at a high level. The skin demands attention, as 
bed-sores are common. 

Conclusion. It was thought that a statistical tabulation of 
the symptoms and findings of epidemic encephalitis as revealed in 
the American literature might be useM, especially in the recog- 
nition of the mild or aberrant forms of the disease, which would 
seem more numerous than is generally appreciated. A basis for 
the evaluation of sjunptoms is necessary in a disease the diagnosis 
of which must be made by exclusion. Either cranial nerve involve- 
ment (especially eye muscle disturbances), with or without lethargj'- 
or lethargy alone, constitutes sufficient grounds for a diagnosis 
of epidemic encephalitis in the presence of an epidemic when either 
is supported by a normal spinal fluid or an atjqjical spinal fluid in 
which there is a slight increase in cells or in globulin, or in both, a 
negative "Wassennann, a mild paretic or luetic gold chloride curve 
and negative bacteriological findings. 
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A CONSIDERATION OF THE AFTER-CARE OF ARRESTED 
CASES OF ESSENTIAL EPILEPSY.^ 

By L. Pierce Clark, M.D,, 

^’EW YORK CITY. 


Several years ago I reported a series of arrested or ciu'ed cases 
of essential epilepsies before this Society." Tlie period of arrest 

* Read before the American Neurological Association, June, 1920. 

- The Curability of Idiopathic Epilcp^', \with a Report of Twenty-nine Cures, 
Arch. Int. Med., January, 1912. ’ ^ 
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extended from four to twenty years. I desire at this time to make 
ji few praetical comments upon these old cases and add a few notes 
upon some others, and thus give a proper estimate of the prognostic 
permanency of an arrest and also to emphasize the importance of a 
follow-up treatment in alV so-called cured cases. There can be little 
doubt that at least half of the relapses, after apparently more ox less 
enduring arrest, could be prevented by the continued oversight 
and direction of the after-life of the discharged patient. This 
principle would not be so difficult to follow were the patients and 
relatives frankly dealt with regarding the proper mental hygiene 
which should be employed. The physician’s attitude in this respect 
should not be dissimilar to that assumed in handling tuberculous 
cases whose active disease process has been brought to an arrest. 
It may be remembered in my previous report of some thirty cases 
it was* a rather remarkable fact that fully two-thirds of the number 
reported had a more or less bad heredity. In spite of this handicap 
none of these cases has relapsed. Neurologists look askance at a 
good prognosis in such epileptic individuals, yet here another theo- 
retical and tragic \dew is killed by a fact. Further, neither the 
length of time the disease' had been existent nor the general nature 
and frequency of attacks played a conspicuous role in estimating 
beforehand the curable from the incurable. In a review of this 
entire material one obvious fact, however, not heretofore taken into 
precise account, was that all the arrested cases did not possess a 
marked predisposition in makeup, and that soon after coming 
under a precise training treatment their disease became modifiable 
by hygienic methods. In none of my arrested cases, as well as those 
of the literature on the subject, no mere one organ disfunction could 
have explained the epilepsy or its arrest. The disharmony of the 
organism as a psychobiologic whole was the great fault, and striving 
to overcome these special defects while modifying the general life 
of the individual epileptic was really what brought about a successful 
arrest. 

These general principles are to remedy the innate defects of the 
constitutional makeup of the epileptic or to so adjust his life that 
he may find anon-stressful adjustment proportionate to his capacity 
of adaptation. lYe are all aware that, as a rule, the epileptic as an 
individual is incapable of the normal stress life, and even though 
he ceases to have fits, liis epileptic makeup may still be manifested 
m untranquil moods, states of extreme sensitiveness, anger petu- 
lance and sullenness, so that these less-pronounced epileptic reac- 
tions must approximate the normal before we can entertain hopes 
for any permanency of an arrest of the disease. One invariably 
fmds those slighter indications of the great disorder, which formerly 
loomed large m the former patient’s life, before actual fits recur 
Ihcsc temperamental faults are often not self-generated, but may 
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be a stress reinvoked by the parents and relatives who, having held 
themselves in check and being also somewhat similarly tempera- 
mentally endowed as the patient himself, may begin to apply too 
quickly and severely a disciplinary life to the former epileptic 
patient. A severe type of stressful life is not and can never be 
thoroughly met. The patient makes a struggle to meet the new 
demands, but sooner or later succumbs. In searching for the cause 
one should remember that the physical and mental stress factor is 
most frequently not immediate to the attack but may be days or 
weeks precedent to the actual breakdown in seizures. 

Two cases of recurrence of attacks after a free interval of years 
will be briefly cited to illustrate the careful oversight the more 
permanently arrested cases need if they are to remain free from fits. 
A clinical study of the cases has been previously reported.® 

Case I is now a boy of eighteen years, an only child, born of epilep- 
togenic stock, whose epilepsy developed at eight years. Our patient 
walked at eighteen montiis and began talking rather late at two 
years. He was a crying, difficult baby. He entered public school 
at seven but did poorly there, being inordinately slow and inatten- 
tive, and at the end of two years he was removed on account of 
“ anemia and nervousness.” At ten he attended private school, but 
nervousness and attacks caused his removal. 

The first epileptic attack came on after a period of prolonged 
mental stress in keeping up with his English classes. One morning, 
while hurrjdng to get off to catch a train, he complained of dizziness 
and immediately fell into a severe grand mal attack. Attacks 
followed this first one at fairly regular intervals of every two or three 
months until January, 1914, after which he had no attacks for two 
years. After eighteen months of training treatment, and in the 
absence of any seizure phenomena, it was decided to allow him to 
return to public school, which was done for a full-time attendance 
witliout the physician's knowledge. He went back to the full-time 
work with tlie old dislike, although he was only six months behind 
the grade of his age. Things would have gone fairly well, perhaps, 
if he had had some special tutoring or a little more consideration 
from the teachers, who, it must be said, are often prone to be merci- 
less upon a backward pupil. He "was still poor in English and mathe- 
matics, and although he would like to have engaged in sports after 
school, the extra time required for his studies gave him little oppor- 
tunity. The lack of a full amount of time to play, once not cared 
for, now became verj’^ annojfing, and it was often difficult to get him 
to his meals when out playing. The school w’ork gradually grew 
more severe; in addition to English and mathematics, in which he 
stood poorly, he strove to gain a standing in geography, which w'ould 
enable him to enter the final examinations. An attack finally 


* Clinical Studies in Epilepsj', Psychiat. Bull., January, 191C-Januarj', 1917. 
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occurred on December 26, 1915. The school life was again read- 
justed and there was another long, free interval from attacks (four 

have in this boy the makeup in which seizure reactions were 
induced by a too stressful demand at school. When he was with- 
drawn from this difficulty and placed in an ideal environment, with 
a chance to develop spontaneous interests, he became responsive 
and began to adapt himself fully to a proper physical and i^ntal 
adolescence. But when he was again thrown into the same difficul- 
ties he broke down as he did at first. After having passed a period 
of four years of arrest lie liad an attack in December, 1919, ■which, 
seemed to have been stupidly brought about by the mother s 
insistence that her only son go to college. To do this he once more 
went back into the close confinement of a preparatory school in a 
neighboring city, took up languages and all the studies, at which 
he did poorly and consequently hated. He stood the application 
and restraint without protest, but did his work worse and worse, 
his reaction time increased, he dawdled more and on being pulled 
up sharply the renewed tension once more broke him into frank 
epileptic attacks. Often it seems impossible for parents to learn the 
innate limits of physical and mental capacity in their epileptic 
children; hence the importance of keeping these arrested cases 
under medical supervision. This boy is now again doing nicely 
in an all-year-round training camp; he is no longer required to look 
fonvard to a college career, but is taking a practical concrete engi- 
neering course. 

Case II is a boy of fourteen years of age whose grand mal 
epilpesy was in arrest for seven years. He had attacks usually in a 
series of two to ten, and had at least three or four status periods, in 
one of which he had 150 grand attacks in a single day. There was 
no distinct nervous disorder in the family stock, but many of the 
fatlier’s relatives possessed the epileptic character. Our patient 
was a crying, stubborn child. He attended school for three months, 
his first trial at five years of age. It-was not only difficult for him 
to apply himself while there, but he was absolutely incorrigible and 
could not sit still in the classroom. He was verj”- sensitive, and 
when reprimanded often cried himself to sleep even "after the mildest 
chastisement. He never played any game in which he could not be 
the leader. While it was possible for him to endure the demands 
of home life with rages aiid tantrums, later when these had to be 
repressed at school he could not subordinate his crude individual- 
istic tendencies. Finst he grew listless, then more irritable and 
inally broke into an uncontrollable temper, was punished and sent 
lonie. Ihs first grand mal attack came on one night after a particu- 
larly exasperating day at school, but he had been steadily growing 
more irritable and run down for a month before. After the first 
attack he still continued at school, ^^•ith all its steadily accumulating 
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annoyances, until a montli later, when he had five grand inal attacks 
in one night; since that time he has not gone to school. He was 
allowed to do just as he pleased, to go and come witli his father in 
the fishing boats as he liW. In a few weeks the attacks began to 
subside, but he still was verj' irritable; little or nothing seemed to 
precipitate tantrums and rages, but the latter were not so severe 
or prolonged. Under training treatment and directing his interests 
from the abstract work at school to a concrete outdoor life, he grad- 
ually became more tranquil and quiet and the attacks ceased. 

We now have this boy after an arrest of seven years from his dis- 
ease once more becoming epileptic. We find the motlier anxiously 
pushing him in the ordinary abstract training at school. He has 
had three convulsions, the first occurring in November, 1918, the 
second a year later, and the third in March of this year (1920). 
There are days when he feels stupid and can do nothing correctly; 
the parents have learned to put absolutely no duties upon him on 
those days, either in school or at liome: he complains of his head 
feeling bad and can hardly recall anything that might have trans- 
pired during that period, showing a state of acute exliaustion due to 
forced efforts at school work. In each case it was one of the “ dopey ’ ’ 
daj's wlien the con%ailsion occurred. These days are from two to 
four weeks apart, usually caused by some’ extra excitement or fatigue. 
He is now five feet ten in height and weighs 143 pounds. He attends 
public school, and while he is behind most children of his age, he 
has been promoted each year. He enjoys arithmetic the best of his 
.studies but the past year has become more interested in reading. 
He is r'ery much interested in anything of a mechanical nature, 
es})ecially electricity, wireless operating and automobile repairing. 
During the summer lie works for his father around the water and in 
the fish market, is on.regular wages and works very well, but must 
be watched carefully to see that he does not overdo. 

As in Case I, family pride and stupidity seem to be equally 
responsible here. Parents of epileptic children must learn that 
even though free from seizures they’ are capable of withstanding 
certain amount of stress. If they cannot learn this then 
physicians must continue medical oversight. 

Our next case has been in arrest for six years without any relapses 
to the present time. 

C ASE III is that of a boy, aged nineteen years, who had petit 
inal attacks, which he termed “dreamy turns,” at eight years of 
age. He was born of fairly healthy stock. He had no other physical 
disorder aside from the petit mal and never had any grand attacks. 
The petit mal occurred as frequently as tu’enty to thirty a day. He 
was going to school at the time he came under my care, a few months 
after the petit mal began. He got along fairly well at school and 
did not feel particularly fatigued, although he was restless and 
nervous. He was always quick and impulsive in temperament and 
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lively aiul a(^livc at play. He was not a difficult child and took 
discipline well, although very sensitive. The bromide administra- 
tion was discontinued, he was placed on a diet and a normal living 
regimen was established. The dreamy turns gradually became more 
infrequent, until by twelve years of age they had entirely ceased. 
He continued his education, went to a boarding academy and made 
satisfactory progress. He finished his schooling at sixteen and 
entered an exporting firm, which position he has been in for the past 
three years. He experiences no sensations at all, and states he can 
stand all sorts of stress. He eats and sleeps well and rarely gets 
rushed or fatigued. He is at the present time a tall, well-propor- 
tioned youth, and is the picture of health. 

In this instance itwas possible by tranquillizing the home environ- 
ment, teaching a mild but consistently regular discipline and the 
induction of tlie proper physical regimen to restore this patient to 
a state of normal health. His present work enables him to gradually 
increase his hours of responsibility proportionate to that which 
he is able and desirous of undertaking. 

Case IV.— -Our next case is a man of twenty-two years, whose 
epilepsy has been in arrest for three years. He was born of neurotic 
parents. At birth he showed an extraordinary supersensitiveness — 
he started, trembled and cried at the least excitement. His first 
attack occurred at five years after physical exhaustion and eating 
indigestible foods, since which time he has had attacks on an average 
of one or tnm each year. He learned easily, but his interest in school 
was so dilatory that his standing ^vas poor. He was so supersensitive 
that “bad news always made him sick.’' It would be days before 
he could get over disappointments. He was very affectionate, con- 
scientious and overprecise about everything, and has always been 
so from earliest childhood. Four years ago this patient spent 
several months at Craig Colony, where he kept actively employed, 
with various mechanical occupations, repairing automobiles, etc. 
As an illustration of maladjustment the following psychotic episode 
is so classic as a forerunner to epileptic attacks that this patient’s 
statement may be given here to show his attitude toward his 
environment: 

“Two months ago I noticed that I was getting irritable and dis- 
satisfied. It was difficult to get used to the life here, but I tried 
hard. I felt suppressed on account of the restrictions, and the daily 
routine was so tiying, but the doctor said it was the right place for 
me, so I made up my mind I would stay or die. Gradually the 
feeling became so strong I felt I must get away. I could not bear 
It any longer. I missed the social life— no dancing or anvthing 
ilie feeling kept getting worse. If I even spoke to a girl I was 
reported. One evening another fellow and myself took a walk with 
two prls and next day I was severely reprimanded. I cannot tell 
you how I felt that night. I cannot recall any dreams I thought 
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that if I could not even take a walk without being called down that 
I would go home or some place else where I would have some rights. 
Things kept getting worse, and I though more and more of home 
and began to write telling how dissatisfied I was with everything. 
When I get thinking about home and about writing home I always 
feel depressed, and I am not satisfied until the letter is written. 
When I had finished a letter to my mother I went to post it and had 
the attack on the way. I felt tired afterward and did not feel like 
doing anything. I had been looking forward to ha^’ing a vacation, 
but the attack seemed to take the desire away and I began to feel I 
was not able, and the doctor would say it was foolish to think of 
going away. So the wanting to go did not seem so strong. After 
the attack I think I was relieved a little of the extreme irritation — 
for a time at least. I feel sure, however, that this attack would 
not have come on if I had had a vacation at the time I wanted it.” 

After lea'sdng the Colony our patient worked in a garage repairing 
automobiles, and although he worked hard he seemed to feel quite 
content to do so. In the fall of 1918 he went to a training camp as 
a Y. M. C. A. Secretary and stayed there until August, 1919. He 
then took up salesmanship in a motor car company and continues 
in this field. He is out in the open air a great deal, is interested in 
his work and feels that he has entirely recovered from his epilepsy. 
He has been free from attacks for over tlrree years. 

One often hears the inquiry, Do epileptics themselves really gain 
an insight into the nature of their disorder and their innate tempera- 
ment? A propos of this I may extract a paragraph from this former 
patient’s letter; 

“I always look back with gratitude to the time my eyes were 
really opened to the nature of my disease and the kind of individual 
that I am. In addition to pajdng proper attention to the routine 
of living I keep myself properly and interestingly employed. I take 
no sedatives or laxatives, and am in good physical trim. I know 
full well that my ^’ictory over my disease has been brought about 
by my learning about myself. I suppose I shall always have to 
refrain from certain stresses and things of an irritating nature.” 

Unfortunately not merely insight but reeducation is necessarj^ 
before an epileptic individual may be permanently helped. This 
latter case underwent a training treatment of three years before 
the desired results were obtained. 

Case V. — ^The final case may be briefly cited of a man, now thirty- 
five years old, who has been free from grand mal attacks for over 
ten years. The grandfather and father were both epileptic. Our 
patient had been for ten years an epileptic, when a general training 
plan of treatment was undertaken. He is a college-trained agricul- 
turalist and now owns and operates a large grain and fruit farm. 
He was married several years ago after a vasectomy. In the absence 
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of a family of his own he has adopted several children and is living 
a contented and happy life. He is so sure of his poise and tran- 
quillity of mind that he contemplates having the function ot the 
vasectomy restored, but the possibility of the transmissibility of so 
strong a heredity is a factor which must be given serious considera- 


We may conclude that: (1) So-called cures or arrests in essential 
epilepsies are brought about only by the most thorough-going an 
prolonged plan of neurologic and hygienic training treatment in 
which reeducation is the basic factor. (.2) That relapses in arrested 
cases occur through negligence or disregard of the essential factors. 
There is renewed and intensive physical and mental stress and 
that proper and appropriate medical supervision should be con- 
tinued throughout the lives of such individuals. Such a plan of 
after-care in private and institutional practice would greatly 
diminish the possibilities of relapses. (3) That a more or less 
enduring arrest and cure in essential epilepsy may be considered 
permanent when the environment and life reactions as regards the 
secondary epileptic reactions are approximately normal. That 
no mere cessation of epileptic fits under sedatives should be held 
out as an enduring arrest unless the individual shows a corresponding 
absence of epileptic reactions of all sorts. 


VIRULENT DIPHTHERIA BACILLI CARRIED BY CATS.^ 


By hlAJOR James S. Simmons, M.C., 

CHIEF OF THE IABORATOHY SERVICE, TYAETER REED GENERAL HOSPITAL, 

TAKOMA PARK, D. c! 


The available literature dealing with the transmission of diph- 
theria from cats to human beings is not convincing, due chiefly to 
the fact that the bacteriologic studies and reports are incomplete. 
However, many instances are on record which apparently show a 
relationship between animal and human infections, based upon 
clinical observations alone. ^ 


purty years ago Klein^ described lesions in cats which he con- 
sidered t>Tncal of natural infections with diphtheria bacilli Low ^ 
in ISSS, reported the occurrence of four cases of diphtheria in one 
house, vjich he tliought had been carried by a pet cat from another 
case m the same ncigliborhood. Cultures from this cat contained 


> PuUifhod with permission ot the SurRcon-Gcncral TI t • 

re_si>ons,Wo for any opinion expressed or concluBions reached herein 
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morphologically typical diphtheria bacilli. Xarliiiski,' in JOOS, 
published observations of an outbreak of diphtheria which resulted 
in the death of seventeen out of twenty-four Angora cats. He stated 
that t>T5ical pseudomembranous lesions were found from which he 
isolated virulent Ivlebs-Loeffler bacilli. He also reported a number 
of cases of diphtheria in children who were infected after contact 
with sick cats. In the same year Graham-Smith^ made the following 
statement: “A general impression prevails that cats contract 
diphtheria from human subjects and very numerous instances are 
quoted in tlie literature of cats apparently suffering from diphtheria 
communicating it to children; and other examples are quoted of 
cats, although remaining quite well, being the only probable carriers 
of infection. Very few of these cases seem to have been bacteriologi- 
cally examined, and in no instance has the presence of diphtheria 
bacilli been satisfactorily proved.” 

The following case was brought to mv attention in July, 1919, 
by Capt. W. C. Deming, M.C., U.S.A.; ‘ 

IMrs. P., an elderly lady, who lived in Maryland, had been very 
ill with a “severe tonsillitis” for four days, when Capt. D. was 
asked to see her on July 13, 1919. Examination at that time showed 
that the patient’s inmla, both tonsils and posterior pharjmx were 
covered with a grayish-brown false membrane. She breathed with 
difficultj' and appeared to be very weak. Ten thousand units of 
diphtheria antitoxin were given immediately and cultures were 
made from the pseudomembrane. In spite of treatment the patient 
died early the following morning. The culture, which was examined 
at the Walter Reed General Hospital laboratory, showed a luxuriant 
growth of diphtheria bacilli. These organisms killed guinea-pigs in 
six days after subcutaneous injection, but failed to produce lesions 
in animals preHously injected intraperitoneally with diphtheria 
antitoxin. 

Cat A. A pet cat, which often slept in the bed wdth Mrs. P. 
and was “ constantly fondled by her,” had been sick one week before 
the patient’s illness began. Tlie cat had a “croupy cough, was 
unable to swallow food, became very thin and cried continually.” 
It was thought that a piece of chicken bone had become lodged in 
the animal’s throat. The cough persisted until July 13, after wdiich 
the cat appeared to be improAung, although it Avas still quite thin. 
Throat cultures on July 14 showed bacilli which Avere morpho- 
logically similar to those obtained from the patient. The virulence 
for guinea-pigs of the tAA"o cultures A\'as also the same. Two 
days later the cat was chloroformed and a careful postmortem 
examination was made. The only lesion found Avas a small OA'al 

* XJcbor eino durcli Hauskatzen A'erbrcitcfe Diphtheritis-DpidDmio boi Kindern 
Hcilkunde. Berlin, u. Leipzig, igoS, p. 129. 

‘ The Bacteriologj' of Diphthcri.a (Nuttall and Grabam-Smilh), Chapter VII, 
p. SSI. 
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ulceration covered with a yellowish-gray pseudomembrane^ between 
two smaller red inflammatory areas on the upper surface of the left 
nasal fossa (Fig. 1). Neither the fatty degeneration of the kidneys 
described by Klein nor any other lesion of the internal organs was 
found. Cultures made from the nasal pseudomembranous lesion 
contained diphtheria bacilli. 

Cat B. Throat cultures made of another cat which had often 
played with Cat A were positive July 18 for morphologically t 5 T)ical 
diphtheria bacilli. After confinement in a cage at the laboratory 
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throat of Cat 1. However, it differed culturally from the true 
diphtheria bacillus and was not virulent for guinea-pigs. None 
of the control cats showed any pathologic lesion. 

Bacteriologic Data. The organisms isolated from lesions of cats 
A and B and the patient, Mrs. P., showed the following common 
characteristics; Colonies were grayish-white, moist, confluent and 
non-adhesive after growing upon Loeffler’s serum media at a tem- 
perature of 37.5° C. for twenty hours. After several days’ incuba- 
tion they became yellonush. There was no proteolytic action in 
cultures six weeks old. Granular bacilli similar to Wesbrook’s tj’pes 
C and D, which were Gram-positive, Neisser-positive and not acid- 



^ -• Larj'iipo.il diphtheria. Cat B (specimen Mn Army Medical Museum 

Washington, D. C.) shon-s lower jaw, upper portion of the trachea and the larynx 
spread open. Vinilont diphtheria bacilli were isolated from ulcerations on both 
voc.al cords. 


fast predominated in smears from the younger colonies. In glucose 
infusion broth^ cultures a granular deposit was formed without 
clouding. Pellicle formation occurred. Small, round, moist, gray, 
non-hemolytic colonies were formed on horse-blood agar plates in 
t\yenty-four hours. A trace of acid without coagulation developed 
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in litmus milk cultures. No indol was fomed. Acid without gas 
was formed in glucose, maltose and dextrin; alkali in mannite and 
inulin, while no change in reaction occurred in lactose, xylose and 
arabinose broth cultures. Both cat cultures produced acid in 
saccharose while the patient’s culture became alkaline. As the 
ability of diphtheria bacilli to ferment saccharose is extremely 
variable, this difference does not prove that the three strains were 
unrelated. For the determination of virulence, guinea-pigs weigh- 
ing 300 grams each were inoculated subcutaneously with 1.5 c.c. 
of seventy-two hour broth cultures, and animals were examined as 
soon after death as possible. A similar dose was given to control 
guinea-pigs previously inoculated intraperitoneally with 100 units 
of diphtheria antitoxin. None of these control animals died. Cul- 
tures from Mrs. P. and from Cat' A both killed pigs in six days, 
while the Cat B culture killed a pig in four days. 
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adherent and emulsified very poorly. No proteolytic action was 
observed. Cultures had a disagreeable odor. A cloudy growth 
without pellicle formation occurred in glucose infusion broth cul- 
tures. Colonies on horse-blood agar plates were gray and very 
minute even after forty-eight hours’ growth. Litmus milk was 
unchanged; no indol was formed in peptone cultures. Acid was 
formed in glucose, maltose and dextrin; alkali in saccharose, inulin 
and mannite, while no reaction occurred in lactose, xylose and 
arabinose broth cultures. This organism was not virulent for 
guinea-pigs. 

The history of contact and the dates of infection, when considered 
with the baeteriologic findings, suggest that Cat A was the source 
of the diphtheritic infection developed by Mrs. P. as well as that of 
Cat B, but this cannot be proved. However, it is certain that both 
of these cats were infected carriers of virulent diphtheria bacilli and 
therefore a menace to human beings. 

Sunmiary. 1. An elderly lady developed a fatal diphtheritic 
pharyngitis after close contact with a cat (A) which had been sick 
one week. 

2. A second cat (B) which had been in contact with the first cat 
(A) became sick and died ten days later. 

3. The patient had a grajdsh-brown pseudomembrane covering 
her umla, tonsils and posterior pharynx. Cat A had a small yellowr 
ish-gray pseudomembranous ulceration in the left nasal passage and 
Cat B showed ulcerations of both vocal cords, covered with a 
gr<ayish-v'Jiite false membrane. 

4. Diphtheria bacilli of intermediate virulence for guinea-pigs 
were isolated from all three lesions. 
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Practical Physiology. By Russell Burton-Opitz,_ M.D., 
Pii.D., Associate Professor of Physiology, Columbia University, 
New York City. Pp. 238; 123 illustrations. Philadelphia and 
London I W. B. Saunders Company, 1920. 


Within a few months • after the publication of his acceptable 
Text-hook on Physiology, Burton-Opitz presents an equally accept- 
able volume on Practical Physiology. This manual consists of 
preface, fifty lessons occupying about three hours each, a list_ of 
fifty demonstrations (without direetions — for use at the discretion 
of the demonstrator— and maldng a satisfactory supplement to 
the students’ exiieriments), interleaves for speeial notes (students 
are expeeted to keep collateral note-books for verbal or kymo- 
graphic records of results), tables of weights and measures with 
metric equivalents and complete index. Topics for experimenta- 
tion cover basic subjects: First, physiology of muscle and nerve, 
then circulation, respiration, nervous system and sense organs, 
concluding with digestion, absorption and excretion. In general 
the apportionment is well balanced although nervous system and 
sense organs might well have a larger share. Illustrations are a 
notable feature consisting of diagrams of apparatus, arrangement 
of apparatus with tissue or organ, copies of kymograpliic records 
and anatomical areas. Directions are marked by conciseness and 
demand for only simple apparatus. 

Many teachers of physiologj-- will doubtless agree with the 
reviewer that this book would be of even greater value if arranged 
topically only; because inequality of work necessarily occurs. We 
hope that in liis next edition Burton-Opitz will adopt this less 
mechanical plan. 

In the preface the author explains the “inestimable value” of 
experimental physiologj^ to students. “It cultivates the faculty 
of close observation and accuratelrating of facts. It develops the 
power of logical^ thought and expression and impresses upon them 
facts and principles otherwise scarcely noted and comprehended. 
. . . It also enables the students to familiarize themselves with 
the use of operative instruments and the aetion of different drugs.” 
1 lamly, such training is the stepping stone to clinical medicine, 
therefore teachers and students ofiphysiologj^ are indebted to the 
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author for emphasizing this application of physiological principles 
which is an important line of progress today. This book deserves . 
a place-in the equipment of every physiological laboratory. 

R. W. L. 


Heksun’s Difficult Labor. By Carlton Oldfield, M.D. 
(Lond.), F.R.C.S. (Eng.); Hon. Obstetric Surgeon to the Gen- 
eral Infirmary, Leeds; Lecturer in Gynecology, University of 
Leeds; Hon. Medical Officer to the Maternity Hospital, Leeds. 
Sixth edition, re^nsed and enlarged. Pp. 573; 198 illustrations. 
New York: William Wood & Co., 1920. 

The present edition of this standard text-book on obstetrics 
appears under the editorship of Dr. Carlton Oldfield, who has 
^e^^sed and enlarged the text of the fifth edition, wliieh appeared 
in 1910. As the previous editions have been extensively re\newed 
in this Journal, an exliaustive ^e^^ew seems unnecessary and 
attention will be called only to the principal points of the revision. 

The infiuence of the progress in surgery made during the World 
War is reflected in the recommendation of the use of the Carrel- 
Dakin treatment in cases of incomplete rupture of the uterus and 
septic conditions of the pehns. The section on Cesarean section 
has been rewritten and its more extended use ad^^sed in certain 
fonns of antepartiun hemorrhage. The subject of transfusion for 
hemorrhage and shock follomng delivery in especially well handled. 
The volmne closes vnth chapters on retrodisplacement of the 
pregnant uterus and eclampsia, which while not examples of diffi- 
cult labor are pertinently included in a book of this nature. The 
remarks on arterial pressure in pregnancy and eclampsia are not in 
accord with the teacliings of most American texts on obstetrics. 

P. F. W. 


The Prin citles of Antenatal and Postnatal Child Physiology, 
Pure ^vnd Applied. By Wh M. Feldman, M.B., B.S. (Lond.). 
Assistant Physician to and Lecturer on Child Physiology at the 
Infants’ Hospital. Pp. 694; 129 illustrations and 6 plates. 
London, New York, Bombay, Calcutta and Madras; Longmans, 
Green & Co., 1920. 

^ This rather unusual monograph aims at encompassing within a 
single volume a complete and detailed account of the up-to-date 
physiologj^ of the various antenatal, natal and postnatal phases 
of child life, and the author has succeeded remarkably well in 
acliieUng his purpose. IWiile the book is really a compilation of 
extracts from the literature on this subject, yet the assimilation of 
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the abstracts and the arrangement of Ae text makes the reading 
an easier matter than to be expected. The book mil be of interest 
not only to the embryologist and physiologist from the aspect ot 
the pure principles of development and organization of the fetus 
and child, but as well to the pediatrist and obstetrician froin the 
• practical application of these principles to the problems of the 
newborn ^ind growing cliild. Tbe iiciturfl-l discussion ox tlie merging 
borders of pathologic and normal physiology of the various periods 
serves only to enliance the value of the book, and it should be a 
welcome reference volume to the classes of readers named. 

Idle book is divided into four parts; Part I takes up the physi- 
ology of the anteconceptional and conceptional genmnal stages, 
with an extended discussion of the laws of heredity and the post- 
conceptional or intra-uterine stage, the physiology of the develop- 
ing child and the physiology of pregnancy. The chapters on fetal 
development and physiology comprise a full third of the text and 
form an eSliaustive review of the literature of the past thirty 
years on this subject. Part II deals rather shortly with the physi- - 
ology of birth. To the reviewer it seems that the scant paragraph 
on the effect of labor on the fetus might be lengthened to include 
a discussion of fetal asphyxia and some of the other forms of altered 
physiology which result in fetal death during birth. And while the 
spirit of criticism is present, it may be mentioned that in Part 
III the section on hemophilia is not fully covered at least in Ameri- 
can literature. The postnatal stage. Part III, begins with the 
physiology of the neonatal period and thence progresses in an 
orderly manner through the various periods of infancy and child- 
hood to puberty and adolescence, giving a history of the growth 
and development of the different body systems in their manifold 
physiologie changes. Part W is an estimable resume of the ana- 
tomie and physiologic peculiarities of the prematm-e infant which 
merits more than passing attention. Tlie text is interspersed 
V ith numerous illustrations, charts, tables and diagrams correlat- 
ing the text and showing more clearly the application of the princi- 
ples of physics and physical chemistry to the physiologic principles 
discussed. P F W 


Re-seakciies in Urology. Collectep Reprints from the Braky 
U nopGic Institute, Johns Hopkins University and Hospital, 
-baltimore. Volumes I and II, 1920. 

astonished, some years ago, to hear an enthu- 
.lastic noMtiatc m a specialty say that he had listed eighteen 
diilcrcnt problems for research investigation in liis field that he 
felt vould be interesting and productive. Doubting that anv 

1 n limited field of work, it is a real pleasure to find in these two 



59S 


KEVIEWS 


volumes, representing seven years’ Tvork, sucli a remarkable diver- 
sity of endeavor. There are 97 reprints representing 50 separate 
research studies, 22 articles dealing ^vith interesting case reports 
and new operative procedures, and the remaining 25 are of general 
character, such as papers read before societies summarizing work 
along certain lines. 

Volume I groups together papers on the kidney, the ureter and 
the bladder. Here nail be found the collected reprints of Macht’s 
work on the “pharmacology of the m'eter,” the effect of various 
poisons aird alkaloids, leading up to the demonstration of the action 
of papaverin as the best inhibitor of smooth' muscle spasm; Burns’ 
work on thorium as an agent for pyelography; Geraghty on pyehtis, 
on bladder tumor, on primary hydronephrosis and on lddney func- 
tion tests; Young on fulguration of incarcerated ureteral calculi, 
on his “punch” operation, on the surgical treatment of vesical 
divcrticulre, a A’aluable study oir the embryology and surgery of 
double ureter and kidney, aird a graphic description of the forma- 
tion, building and operation of the Brady Institute. 

Yohune II groups together the papers on the prostate, the 
urethra and miscellaneous subjects. Again we find the pharma- 
cological work of Macht, with the development of benzyl benzoate; 
Wliite’s, Davis’s and Hinman’s studies on urinary antiseptics, 
work that has produced at a later date merciuochrome; Young’s 
researches with radium and surgery in prostatic carcinoma; Watson 
and^ Geraghty on the development and pathologic roles of the 
seminal vesicles; Himnan on testicular tumors; Young’s new opera- 
tion for epispadias and Young and Stone’s operation for uretliro- 
rectal fistula. 

There is no doubt that such centralization of interests is the 
ideal way to stimulate research. However, it is burdened at the 
same time vdth the artificial stimulus that production is essential. 
These volumes contain but little chaff and their greatest value 
lies in the grouping of allied papers otherndse scattered in the 
journal literatiue, in an appreciation of the splendid work being 
done for the advancement of Icnowledge, and in the incentive to 
new thoughts that their perusal gives. A word must be added to 
commend the excellent illustrations by Didiesch that many contain. 

A. R. 


hlANUAL OF Pediatkics. For Students aftd 'Doctors. By Dr. 
Walter Birk, Professor of Pediatrics, University of Tubingen. 
"N olume I. Fourth edition. Pp. 269; 25 illustrations. Bonn: 
A. hlarcus & E. ^Yebe^, 1920. 

The first volume is devoted to the diseases of infancy. The 
first chapter gives the physiology and pathology of nursing, and 



A DICTIONARY OF TREATMENT 


599' 


is sliorter tlian.similar portions of American texte, but it ' 

the information in a concise form. The second ^ 

the physiology and pathology of the newborn in a brief but sufe- 
ciently detailed manner The third chapter deals ^^ath the nutri- 
tional disturbances of infancy and. their treatment, this terms 
the larger part, of the volume and > is excellent in the manner, ot 
presentation and in the information given. No space is devoted 
to the various methods of working out- percentage formulm vvhen 
mixtures are recommended they are given in terms of fractional 
quantities of the ingredients, as, for example, one-third whole milk 
and two-thirds barley water. A broader consideration of methods 
of infant-feeding in addition to the author’s own would have 
greatly enhanced the value of the book as a work of reference. 
The final chapter outlines the other diseases of infancy The 
chronic infections, such as tuberculosis and sjqihilis, diseases of 
the urinary, cardiac, respiratory and. nervous systems are covered 
in a very sketchy manner. Here also the value of the book for 
reference puiqioses is greatly diminished by the condensation of- 
these important subjects apparently to conform to a restricted 
size. It was a disappointment not to have found recorded some 
facts'as to the nutritional and general disorders of infants incidental 
to four years of war diet and abnormal Imng conditions. 

A. E. S. 


A Dictionary of Treatment. By Sir William Whitla, M.A., 
M.D., LL.D.', M.P. Late Professor of Materia hiedica and 
Therapeutics in Queen’s University, Belfast; Consulting Physi- 
cian to Boyal Victoria, Belfast Ophthalmic and the Ulster 
Hospitals for Women and Children. Sixth edition. Pp. 1083. 
Chicago Medical Book Co., 1920. 


The appearance of the sixth edition of this book, and tlie fact 
that tills present edition brings the total number of these books 
printed up to 32,000, shows- that- the presentation of therapeutics 
iu tlus form is decidedly popular. Tlie treatment of every con- 
ccivahlc condition is given some space in the book whether the 
condition is orthopedic or surgical, or whether it belongs to the 
rcahn of the dennatologist or to the internal medical man. As 
evidence of a large and diverse number of subjects treated we 
might mention the first three and the last three subjects that are 
indexed. Tliey arc respectively: Abdomen (gunshot wounds of)- 
abortion; abscess; and writers’ cramp; yaws; yellow fever. 

ihc dictionaty is carefully and conscientiously prepared and 
satisfactorily abbreviated. Necessarily in the short Lee &at is 
at Ins connnand the author can devote only a relatively brief 
paragraph to any given subject; for example under fractures, only 
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tlie general principles of treatment are given, a procedure wliicli is 
eminently ^\dse. The one disadvantage of the book to the Ameri- 
can physician is the frequent mention of drugs or other preparations 
which are not in the American Pharmacopeia. It must not be 
forgotten also that the strength of some of the preparations differ 
in the British and American Pharmacopeias. J. H. M., Jr. 


The Oxford hlEDiciXE Advance Pages. Edited by Henrv A. 

CiiRiSTiiVN and Sir Ja:mes Mackenzie. Volume I, Part V. 

Pp. 635; 23 illustrations. New York: Oxford University Press, 

American Branch, 1920. 

Part V, Volume I, of this Oa-ford Medicine series may be said 
to deal almost entirely with methods of diagnosis and their appli- 
cation to clinical medicine. The first 66 pages are prepared by 
Dr. Barker, who has uTitten a delightful essay on a subject which 
is of interest to every clinician. He describes for us the ideal 
methods of arriving at a diagnosis in the presence of some hjqio- 
thctical condition. Dr. Baker is extremely thorough in his study 
of the patient, and shows us that to appreciate completely the 
normal and the abnormal of an individual is beyond the scope of 
any one man, and therefore it is necessary to depend upon others 
for the more special examinations. This brings up the question 
of the so-called group medicine, which Dr. Barker, needless to say, 
advocates most heartily. He particularly stresses that opportunity 
should be given the great middle class to benefit by such an organi- 
zation of medical men. At the present time the cost of these 
examinations is prohibitive to people in the average walk of life, 
therefore combination should be formed which, by proper business 
methods, could carry on this work for nominal charges. 

Dr. Henry A. Clmistian has written the succeeding ten pages; 
a general summary of the functional tests, which have proved of 
some value in medicine. This chapter is a short one, and as Dr. 
Christian says, it is chiefly to indicate the underlying principles 
and the scope of these tests. 

Respiration in disease, the next chapter, is presented by Dr. 
Francis Peabody. This article will probably repay the reader by 
careful studj", as it is upon a subject which we are not accustomed 
to consider carefully in disease, and yet withal it is a subject which 
is not only intensely interesting but also of great value in consid- 
ering not only diseases of the lungs and disturbances of pulmonary 
function, but also in many other conditions. 

The last chapter is by Dr. Du Bois. It is upon the subject of 
the study of diseases with calorimetric methods. As with the 
other authors in this present portion of Volume I, Dr. Du Bois 
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is a xecoanized authority in his subject. In fact, it is doubtful 
if there is anyone who could have prepared a more authoritative 
article than Dr. Du Bois, who has done a tremendous amount of 
research and investigative work , in this interesting study of the 
heat production and loss by the body. The article describes the 
methods of calorimetry and their application to the study of disease 
in such a clear and lucid style that there can be no doubt but that 

all who read will understand this rather complex sub 3 ect. 

.1- H- jVj-.- JR. 


A Text-book of Dermatology. By J. Darier. Phy^cian to 
tlie H6pital Saint-Louis; Member of the Academy of Medicine, 
Paris, France; Honorary Member of the American Dermatologi- 
cal Association, etc. Translated from the second French edi- 
tion. Edited with notes by S. Polhtzer. Pp. 769; 204 engrav- 
ings and 4 colored plates. Philadelphia and New York; Lea 
& Febiger, 1920. 

The author has made the present volume as concise and practical 
as possible, wliile including the entire domain of cutaneous pathology 
In order to make it short, he has sacrificed the entire biblio^aphy, 
historical references, quotations-, learned discussions, etc., limiting 
liimself to the essential data from the standpoint of diagnosis and 
treatment. 

The work is divided into two portions: Morphology of the 
Dcnnatoscs and Nosology of the Dermatoses. The first twenty-two 
chapters are dedicated to the principal elementary dermatologic 
foniis and to the sjmdromes derived from them. The author believes 
that the study of skin diseases should afford the first place to 
morphologj’- — namely, to what can be seen. Eruptive dermatoses 
are first discussed from four angles: relating to efflorescence, to the 
eruption, to the disease and to the patient. 

Under the name of ’ elementary dermatologic forms, diseases of 
the skin of a variable morphology haring various types of eruptive 
lesions on the one hand and of pathologic conditions of the skin on 
tlie other are discussed. Certain diseases haring the same ana- 
tomic lesion, such as papules, vesicles, keratoses, etc., have been 
grouped together to show their resemblances and dissimilarities. 
Repetition rvould be a marked feature if the author had attempted 
to combine in contrast all the diseases of the skin haring lesions 
of the same type as many conditions have a multiform eruption. In 
order to avoid this difficulty only the common and most charac- 
teristic srndromes are described in the first part of the volmne, the 
others are mentioned briefly and tlieir description follows^ ui. the 
second portion of the book. - 
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Diseases such as eczema, lichen and psoriasis, the causes of which 
are multiple, complex or unknown, have been described in the 
first part of the work. 

In the second part (Chapters XX to XXI) of the volume the 
pathologic entities, with a definite etiology, are classified accord- 
ing to the nature of their cause. The writer has placed the tumors 
of the skin under this heading, admitting that he conforms more 
to custom than following a personal comdction on the subject. 

The arrangement of the volume, as is showm by the preceding 
description, is unique. The author states that, unfortimately, in 
the present stage of investigation the logical and scientific classi- 
fication — namely based on etiologj^ — cannot be follow'ed. 

The editor and translator, Dr. Pollitzer, of tins wmrk has added 
greatly to the elucidation by his expositions and additions. 

Tlierapeutic notes are added as a separate chapter, giving the 
essential data required for dermatological treatment. A perusal 
of this section is interesting as showdng the differences as to drugs 
and combinations as employed by the French and ourselves. 

Tlio text is good, the photographs excellent and the author is 
to be congratulated upon his wmrk. F. C. K. 


K.iLMnuxG Recollections. By A. D. Rockw^ell, M.D. Pp. 332; 

4 illustrations. New York: Paul B. Hoeber, 1920. 

It is refreshing at times to brow^se in the fields of endeavor of a . 
brother in the profession, especially one who is honest enough to 
tell of failures as well as of successes, of disappointments as w’’ell as 
of hopes fulfilled. 

Dr. Rockwell's childhood and early youth are entertaining. One 
can then follow him through his student days. In the section of the 
book called “A Ride with Sheridan,” is a rather vivid description 
of a young army surgeon in the CivikWar. These chapters offer 
an opportunity for comparison and contrast with the experiences of 
those who served in the recent ivar. One chapter in the book 
deser\"es special mention, ’ because it gives the history of electro- 
execution in which subject Dr. Rockwell was deeply interested and 
with \vhich he had official connection, due to his reputation as a 
physician versed in the medical use of electricity. In the last sec- 
tion of the book one finds sketches about many well-known men 
with whom Dr. Rockwell came in contact. A. G. M, 
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Pathology and Treatment of Grip Empyemata.— Beust {Mitt. a. cl. 
Grcnzcgeh. d. Med. u. Chir., 1920, xxxiiy 94) says that grip empyema 
cliiTcrs from the ordinary empyema in tlie greater virulence which is 
shown by tlie disease. This is seen in tlie rapid development of threaten- 
ing symptoms and die high mortality. There is also a special inclina- 
tion to fibrin formation, irregular temperature and recurrence of the 
primary lung affection. The abundance of fibrin formation hinders 
considerably tlie after-treatment of the empyema. The Biilau (suction) 
drainage is not sufficient alone to cause secure healing even if it is 
employed early, i. c., as soon as possible after the appearance of the 
suppurative pleurisy. However, tlie Bulau drainage is especially valu- 
able in relierdng patients who are in very bad condition because of 
the grip pneumonia and empyema. Cases in which there is an extensive 
discharge on account of the development of a pneumothorax may be 
prevented by a two-stage operation. After tlie employment of the 
Biilau drainage in the first stage tlie patients so far recover that after 
several days, usually four to eight days, tliey tolerate a thoracotomy 
witir rib resection. Primary rib resection should be employed in all 
cases diat are in a fit general' condition. The pus contains much 
fibrinous masses and can be drained tliorouglily only by such a tlioraco- 
tomy widi rib resection. Tlie surgeon should be in charge of tlie case 
wlicthcr die Biilau or rib resection flrainage is employed. In the most 
severe cases in which the grip cmp 5 -eina becomes suddenly threaten- 
ing, die Biilau drainage may be employed by tlie medical man as an 
emergency measure to good advantage, provided the proper technic 
is employed. 


Observations on Empyema.— iVsimunsT (jUmah of Surgery, 1920 
Ixxii, 12) reports an excellent study of 4.3 cases of empvcma and pays 
particular attention to the finding of concealed collections of pus and 
to dependent drainage. In his exploratory dioracotomy lie places tlie 
pauent m the fully prone position, under local anesdiesia makes die 
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incision over the eighth or ninth rib and resects subperiosteally tlie 
desired length of the rib. As a rule 8 to 10 cm. is sufficient. 'The 
pleura is opened between forceps, like the peritoneum. The lung is 
usually adlaerent and does' not collapse. Even if not adherent it seldom 
collapses to less than half its bulk, when the patient is Ijdng prone, and 
tlrere is comparatively little respiratory disturbance. Next inspect the 
structures closely. The lung may be so closely adherent to the dia- 
plrragm tliat it will be very difficult to recognize the line of junction. 
Wall off die rest of the pleural ca\dty with moist gauze. Then with 
fingers, dissecting forcejps, or even knife and scissors (according to tlie 
density of tlie a&esions) the lung should be gently released. Usually 
it is well to clear the diaphragm first. If no pus is found here, die 
packs are rearranged so as. to protect the lower part of the pleural cavity, 
and a search is begun in die fissures of the lung. The lung is absolutely 
insensitive to these manipulations, ^^^len pus is finally located and 
lias been evacuated, a rubber tube (widi a lumen of at least 1 cm.) 
surrounded widi loose iodoform gauze is placed in the abseess cavity, 
the isolating packs are removed, and the wound is closed in layers, but 
not too tightly, around die drainage tract — die pleura and intercostal 
structures in one layer, and then die skin. He concludes that cases of 
pleural effusion suspected of being purulent should be punctured (widi 
a hollow needle attached to a tight sjnringe) and if the effusion is mas- 
sive most of it should be removed by aspiration one or two days before 
thoracotomy is undertaken. If the fluid found on puncture is serous 
or seropurulent, thoracotomy may usually be postponed, until frank 
pus has formed, as this delay will permit the formation of firmer adlie- 
sions and thus prevent complete collapse of the lung when the empyema 
is opened. Cures of such seropurulent effusions have so rarely occurred 
without final resort to thoracotomy that attempts to cure them by 
injection of antiseptic fluids into die unopened pleura are usually 
detrimental to the patient. If in a case of a suspected empyema the 
s jmiptoms are urgent, but pus cannot be found by puncture, exploratory 
thoracotomy should be undertaken in an effort to locate and drain the 
pus. The operation of thoracotomy for empyema should provide free 
and dependent drainage, secured by the resection of a rib, usually the 
ninth, tenth or eleventh, in front of its angle. This operation may be 
done with perfect satisfaction to both patient and surgeon under local 
anesdiesia, and in most cases tliis is preferable to a general anesthetic. 
Postoperative irrigations are unnecessarj'', unless after several mondis 
die lung shows no tendency to expand, when the use of Dakin’s fluid 
may prove beneficial. In selected cases (diose ndth small cavity) 
injections of bismuth paste may procirre closure of the sinus. If the 
cavity cannot be made to heal by diese means, die surgeon should do 
3-. major dioracotomy, combined with decortication of die lung and 
discission of die pleura, and in some cases resection of a nurnlpcr of ribs 
to permit the chest wall to collapse in part and meet the expanding 
lung. 


Some Principles Involved in the Treatment of Empyema. — Graham 
(S7irg., Gyncc. and Obst., 1920, xxxi, GO) says that his appointment as a 
member of die Empyema Commission enabled him to observe an 
unusually large number of cases, and diis opportunity was supplemented 



SURGERY 


605 


by being placed in charge of 138 cases of chronic ernpyema at Fort 
Sheridan, Illinois, upon his return from France, m May , 1919. He 
tested out by experiment the soundness of the principles advocated by 
this Commission and challenged by some as unsound. He summarizes 
his work as follows: The extensive recent literatme on empyema 
reveals both a striking tendency toward more or less standardized 
treatment and a radical departme from methods in use prior to the war . 
He discusses the cardinal principles of (1) the avoidance of an epen 
pneumothorax during the acute pneumonic stage of the disease; (2) 
early sterilization and obliteration of the eavity, and (3) the main- 
tenance of tlie nutrition of the patient. In the normal thorax the 
mediastinal structmes are so mobile that their resistance is negligible 
from the standpoint of pressure relationships so that the thorax can be 
considered as one cavity instead of two. Any change of pressure in 
one pleural cavity will manifest itself to practically the same degree in 
the other pleural cavity with the result that both lungs will be about 
equally compressed. The situation in this respect is the same in the dog 
as in the human, and, therefore, experimental results obtained on the 
dog can be directly applied to the human. The likelihood of a fatal 
asphyxia as a result of an open pneumothorax depends upon a number 
of factors, important ones of which are the size of the opening and the 
vital capacity of the individual. A mathematical expression has been 
devised by which it is possible in a given case to approximate the non- 
fatal opening in tlie chest wall if tire vital capacity is known. One who 
has an average vital capacity (3700 cubic centimeters) and a normal 
thorax can witlistand an opening in the chest wall of 51 square centi- 
meters (8 square inches), but tlie indmdual of exceptional vital capacity 
(as, for e.xaraple, 7100 cubic centimeters), can live with an opening of 
101 square centimeters (15.6 square inches). A bilateral open pneu- 
mothorax is practically no more dangerous to life tlian a unilateral 
opening p^o^^ded that in each case tlie areas of the openings are the 
same.^ These observations have a very important bearing on the 
question of open drainage of cases of empyema, particularly during the 
acute pneumonic stage when tl\e \dtal capacity is low. After adhesions 
have formed and tire mediastinum has become somewhat stabilized, 
botli by adliesions- and inflammatory induration, then the pressure 
relationships may be materially different on the two sides. Collapsing 
thoracoplastic operations have the disadvantage, even when successful 
of apparently permanently reducing tlie vital capacity. * 

Chronic Paroxysmal Trigeminal Neuralgia and Its Treatment.— 
IHiiuis {Briiish Med. Jour., May 22, 1920, 693) says that in the last 
twelve years he has had 312 cases. Only a comparatively small nmnber 
get relief from drugs. Practically tlie only two methods of relief are 
gasserectomy and alcohol injections. The former operation should 
never be undertaken until alcohol injection has been thoroughly tried 
During the last ten years Harris lias injected tlie Gasserian gLglion 
0.1 times. In 31 the anesthesia has remained total and no recurrence 
o pa u has taken place In many of tlie remainder partial gaSon 
ane>thesia has persisted though pressure could be felt, vet the relief 
from pain appeam to be equally good. In manv case^,‘tliough total 
fa„sho„ ,s produce,! at tlic time of micction, yetX anS- 
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tliesia of tlie first and second divisions wears off, perhaps completely, in 
from ten minutes to an hour, though the tliird division remains totally 
anestlietic. In such a case pain is liable to recur after two months or 
two years, as in a case of ordinary injection of a nerve. With total 
destmction of tlie ganglion tliere is the same liability to keratitis as 
with the operation of gasserectomy, but if tire lids are kept carefully 
closed by strapping for tire first week and the conjunctival sac washed 
out with boracic lotion twice a day, there will be little or no trouble. 
Hrrtclrinson’s partial gasserectomy avoids the danger of keratitis but 
is not a certain permanent cure, as Harris has seen three such cases 
relapse with neuralgia. In almost every case, as soon as anesthesia 
der^elops from tire injection, the neuralgic pains cease, and they can no 
longer be started by any chewing movements or rubbing the face. The 
duration of tire cure rarely lasts less than twelve months, if good 
anesthesia has been obtained, and in the majority the relief of pain lasts 
from two to tliree years. Very many of Harris’ cases have been free for 
four or five years, one six and a half years, another seven years, another 
nine j'ears after nerr'e injection only. No trophic effects on the skin are 
ever seen. Keratitis is a risk if the cornea is anestlretic after injection of 
the ganglion, but this may always be avoided by proper precautions. 
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A Collective Investigation of 10,000 Recruits with Doubtful Heart 
Conditions. — Report IV. Compiled by S. R. Wells {British Med. 
Jour., hlay 29, 1920, p. 730). "Ilhe followdng is tlie author’s summary: 
Taking aortic regurgitation and mitral stenosis as the two typical val- 
vnilar lesions wliich can be diagnosed with comparative certainty during 
life, tlie results of the present statistical inquirj’’ lead us to the following 
conclusions: ^ (1) Tlie most important etiological factor in the produc- 
tion of organic lesions of the heart valves in men between tlie ages of 
eighteen and forty-one is rheumatic fever. (2) Strain can independently 
produce aortic regurgitation. (3) "VWiile strain may be a cause of mitral 
stenosis, it is a much less important factor than in tlie production of 
aortic regurgitation. (4) There is a third agent giidng rise to symptoms 
simulating influenza, which is an efficient cause of mitral stenosis, and 
can possibly affect the aortic valves as well, but is not nearly so likely 
to do so. We have been unable to find any statistical evidence that 
siqilulis, scarlet fever, diphtheria, pneumonia, or gonorrhea, are causes 
of vaUnilar lesions, nor can we find statistical evidence that a history of 
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frrowinc pains points to affections productive of valvular lesions. The 
lime may be said, with slight reservations, of a history of rheumatism 
^vhcTC tiicte is no clear account of pam, swelling of the joints, fever, or 
confinement to bed. The evidence in favor of chorea as an efl^ient 
cause of mitral stenosis is strong, and we have found some, though not 
very striking, evidence in confirmation of the view that chorea and 
rheumatic fever are botli manifestations of the activity of a common 
cause. 


Experiences with Luminal in Epilepsy.— Ghinkee (Jour. Am. Med. 
yism., 1920, Ixxv, 588) found luminal in small doses (1.5 to 2 grams), 
once or twice daily, capable of arresting the convulsions of epilepsy. 
Larger doses are seldom required but may be given with safety. Large 
doses may be administered wdien beginning treatment, especially after 
sudden withdraw'al of bromide treatment; even in such cases the dose 
may be gradually reduced to 1.5 to 2 grains. Luminal does not appear 
to be habit-forming and no harmful effects have been observed from its 
long-continued administration. Patients receiving average doses of 
luminal do not show the peculiar mental torpor of those 'takipg bromides. 

The Physiological Action of Fumes of lodin.— Luckhakdt, Koch, 
SennoEDER and Weila.nd (Jour. Pharm. Exp.^ Therap., 1920, xv, 1). 
lodin deposted on the skin in die form of fumes is absorbed and appears 
in the urine of both man and dogs. In dogs the iodin content of the 
thjHoid w’as found to be greatly increased, the increase being accom- 
panied by a corresponding change in the histological features of the 
gland. The same was true wheb, iodin was inhaled. The inlialatidn 
of iodin fumes causes respiratory disturbances consequent on the 
irritant .action of the fumes; large amounts lead to the deadi of the 
animal within twenty-four hours from acute and rapidly developing 
pulmonary edema. The edema supervenes more rapidly in animals 
having respiratory disease dian in normal dogs. The authors believe 
th.at the fumes of iodin should never be inhaled for therapeutic purposes 
and in pei-sons with pulmonary disease such administration is absolutely 
contra-indicated. 


The Stability of Digitalis-leaf Extracts. The Infusion (Second 
Paper).~PoMEROY and Wetl (A7n. Jour. Pharm., 1920, xcii, 394). 
A comparison of the relative activity of digitalis infusions and tinctures 
of equal concentr.ation^ shows the infusion to be slightly less active. 
Placing a 20 per cent, limit on deterioration, the authors conclude that 
u\c infusions should be discarded m from tliree to five days’ time* at 
lower tcmpcr.atures the time limit may be extended to from sLx to seVen 
(iays._ In addition to tlic instability of the infusion itself, a wide varia- 
tion in the strength of various samples of leaves was found. The 
addition of alcohol did not add to tlie stability of the hifusion. 


Botulisin from Canned Ripe Olives. —Emersox and Coeltxs (Jou 
Chn. and Lah. Mcd. mO, v, .559). lYitliin tlie last six months tliei 
have been aUeast five small outbreaks of botulism in tins countr- 
( lie to the eating of canned ripe olives. Pour of the five outbreaks we‘ 
t ue to B. botuimus of tlie Boise Tj.'pe (Ti-pe A). Wliile Dickson 
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recent work has definitely demonstrated the protective value of anti- 
toxin when administered soon after the toxin, it must be remembered 
tliat antitoxin for one type is specific for tliat type alone. The autliors 
recommend adequate government supervision of the plants (including 
fish packing and canning plants) for protection against B. botulinus 
contamination. 

Gastric Response to Foods. X. The Psychic Secretion o£ Gastric 
Juice in Normal Men.— ISIiller, Bergeim, Rehfuss and Hawk 
(..^1771. Jovr. Physiol, May, 1920). The sight, taste and smell of appe- 
tizing food was found to give rise to a distinct secretion of gastric juice 
in normal men. Evil odors depressed secretion. Nourishing foods 
unpleasantlj" prepared and served sometimes caused a slight delay in 
evacuation time but none in acid response. The ultimate utilization 
of the protein of a diet prepared in a most unpalatable manner was not 
found to be appreciably less than tliat of the same diet served under the 
best conditions. Anxiety and mental strain markedly delayed gastric 
digestion. 


Gastric Response to Foods. XI. The Influence of Tea, Coffee and 
Cocoa upon Digestion. — ^Water, teaand coffee, in 1 liter amounts, were 
practically without effect on the evacuation time of a uniform mixed 
meal; tlie rise of the level of intragastric acidity was somewhat delayed, 
as compared vnth the basal meal alone. Cocoa, in 1 liter amounts, dis- 
tinctly delayed the evacuation time and tlie development of intragastric 
aciditj'. Tea and coffee in these amounts caused acceleration of the 
heart-rate, vasomotor relaxation, tremors, etc. Urine secretion after 
tea or coffee ingestion varied from 550 to 860 c.c.; after cocoa, from 
125 to 370 c.c. 


Vitamine Studies. V. The Antiscorbutic Properties of Raw Beef. — 
DuTcnER, Pearson and Biest (Jour. Biol Chnn., 1920, xlii, 301). 
Water extracts of raw, lean beef did not delay tlie onset of scurvy or 
increase the lengtli of life of guinea-pigs fed on a "scorbutic” diet. 
Orange juice prevented scurvy, whetlier meat extract was fed or not. 
From tlie e.xcellent condition of the animals on tlie orange-juice beef 
extract diet, tlie autliors conclude tliat tlie scurvy was due rather to the 
absence of the antiscorbutic vitamine than to any deleterious property 
of the beef extract. 
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Sino-Atrial Heart Block in a Child. — ^B bown {Arch. Ini. Med., Sep- 
tember, 1919) discusses the case of a boy aged eleven years, in whom 
there was found the arrhjrihmia, which is usually^called sino-auricular 
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block. There was a complete standstill of the entire heart for one or 
more beats, the intermissions being separated by from one to six 
normal cardiac cycles. The blocks which characterize the records from 
this patient may have hypothetically resulted from a failure of Ae sino- 
atrial node to generate an excitation wave, from a failure of the atml 
musculature to respond to the excitation, or from interference with the 
impulse in its passage to the atrium. The persistence of a lundamenta 
rhytlim underlying this arrhythmia was the evidence of the mamtenance 
of rhythmic impulse production. There was no evidence of diminished 
atrial excitability, and the atrium responded to every excitation wave 
when the rate was much augmented. The arrhyihnua was best explained 
by the existence of some factor which interfered with the transmission 
of correctly timed excitation waves. Such a functional defect may be 
dependent either on structural changes or the influence of the depressor 
nerve. The records from this case presented some of the characteristics 
of functional block due to structural changes. After several contrac- 
tions an impulse failed to pass. In the series of normal beats the atrial 
cycles preceding an intermission were slightly longer than those which 
followed it. Tills suggested an increasing delay in impulse transmission 
prior to the appearance of the block. Sinus arrythmia associated with 
sino-atrial block is due to a progressive delay in mpulse transmission 
according to Levine. Were this hypothesis applicable in this case a 
retardation in the rate of impulse production would eliminate and an 
acceleration would increase, the block. The rate was reduced and the 
block was eliminated by holding the breath after deep inspiration, but 
when stronger vagus stimulation was employed directly by pressure on 
the right vagus, or indirectly by ocular pressure, the intermissions 
increased in frequency. The administration of grain of atropin- 
increased the rate to 120 per minute, but with acceleration the blocks 
disappeared. It was evident that if there was any structural defect in 
this case, it was a minor factor, and that the abnormal rhythm was due 
chiefly to vagus influence. The action of small doses of atropin in 
eliminating tlie arrhythima ndthout producing sufficient vagal inhibition 
to permit the acceleration of the impulse production, and the persist- 
ence of this slow, regular rhjihm Avere of clinical interest. They indi- 
cate a prolonged primary atropin effect, which moderately stimulates 
the yagus center and retards impulse production, while coincident with 
this is a selective peripheral action of atropin on tlie vagus endings, 
which control impulse transmission, thus facilitating tlie passage of 
excitation waves to the atrium. 

Mental Changes in Children of Germany.— B lanton (Mental 
// 2 / 5101 C, July, 1919) reports that at least 40 per cent, of the cliildren in 
tlie \ olkssclmlen of Trier, Germany, are suffering from malnutrition 
of such a degree as to cause a loss of nervous energy. There w'as no in- 
crease m the percentage of cases normally found of neuroses, psychoses 
abnonualncrvousness,_ organic nervous disease, tics, or conduct dis- 
order. There was an increase of the number of borderline defectives 
totaling not more ffian 1 per cent, of the total school population There 
was no increase m the percentap of tlie speech defects, e^pedtdlv 
stuttenng. normally found, but there was a marked increase in nom 
lisping slurring spceli due to tlm retardation or interference with 
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fine coordination necessary for good speeeli, caused chiefly by mal- 
nutrition. The percentage of cliildren failing to pass their grades was 
increased from an average of S per cent, in pre-war times to 15 per cent, 
in 1917 and 1918. About half of this 1 per cent, increase in retardation 
was due to malnutrition and the other half was due to war conditions. 
There was a lowering of the whole standard of school work caused 
cliiefly by malnutrition, but partly by war conditions in general. Half 
of the children who in pre-war years did superior work, now do average 
work and the percentage of children who do inferior work was increased 
from 20 per cent, to more than 30 per cent. The specific changes noted 
in tlie children caused by malnutrition were; inattention during school 
hours; a lack of nervous and physical energy; poor and slow compre- 
hension for school tasks; poor memory for school work; general nervous 
restlessness while in school. Children of good nervous stock and of 
superior or good average intelligence can withstand malnutrition of 
even a serious degree extending over more than two years without any 
impairment of tlie intelligence or anj"^ definite emotional change; a 
lack of nervous energy was about all the change that occurred. Those 
of poor nervous stock witli poor or inferior intelligence suffer a general 
and sometimes a permanent lowering of the whole intelligence from 
even a moderate degree of malnutrition. Not more than 5 per cent, of 
the total school population suffered injury to the nervous system such 
as to affect the intelligence permanently. Conditions in Trier Were not 
tjT)ical, having been Avorse than those in general throughout the Rhenish 
province as judged from the condition found in the cities of Cologne, 
Coblenz and Bonn. 


Calcium Metabolism of Infants and Young Children and the Relation 
of Calcium to Fat Excretion in the Stools. — ^Holt, Courtney and 
Pales (Ain. Jour. Dis. Children, February, 1920) estimate that the 
average of calcium oxid by healthy infants taking modifications of 
coAv’s milk is 0.09 gm. per kilogram of body Aveight. Since the aA'erage 
absorption of calcuun oxid by breast-fed infants is about 0.6 gm. 
per Idlogram of body Aveight, it may be assumed that 0.06 gm. per 
kilogram of body weight is the minimum normal absorption by infants 
taking modifications of coav’s milk The daily aA'^erage total excretion 
of calcium oxid in the stools range from 0.34 to 1.06 gm., with a mean of 
0.70 gm. The excretion and the absorption of calcium were in general 
dependent on the amount of calcimn intake, from 35 to 55 per cent, of 
the intake being absorbed. To insirre the ax'erage absorption of 0.09 
gm. of calcium oxid per kilogram, the intake of calcimn oxid should be 
at least 0.19 gm. per kilogram and to insure absorption equal to the 
aA'crage found for breast-fed infants the intake should be at least 0.13 
gm. per kilogram. The best absorption of calcimn was obtained when 
the calcium intake bore a definite relation to the fat intake, or when the 
food contained from 0.045 to 0.060 gm. of calcimn oxid for eA'ery gram 
of fat, and AA'hen at the same time the fat intake was ample, not less 
than 4.0 gm. per kilogram. /Vn excessiAm calcium intake apparently 
did not increase the calcium absorption, the excess being excreted. 
IMien the intake of calcimn oxid Avas xmry low, less than 0.10 gm. per 
kilogram the absorption of calcium oxid was less than the normal 
calcium requirement of the body. The total absorption of calcium oxid 
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varied in general with the weight of the child; the per Hlogram absorp- 
tion did: Lt vary regularly mth either the age or the weight. , The 
relation of calcium excretion to soap excretion was not constant. The 
excretion of soap was directly related to the tj^e stool, that is, to the 
water content and to the reaction of the stool. The excretion of 
calcium was closely related to the calcium intake. On the average, the 
normal and the constipated stools, with liigh soap content, were found 
when the intake of calcium was high, and they showed the higher excre- 
tion of calcium. Constipated stools, which contained more soap than 
normal stools, had lower calcium content. Non-homogeneous stools, 
with the lowest average soap content, showed ^ the same amount 
of calcium not held as soap as did the constipated stools, with 
the liighest soap content. The calcium that could be lost as soap was 
never a large proportion of the ealcium intake. Even in the stool 
containing the most soap it was found to be less than three-tenths the 
calcium intake. The calcium lost as phosphate was shown not to be 
increased in soapy stools. The calcium percentage of the total solids 
varied udth the water content of the stools, diminishing as the water 
increased. The calcium absorption was much lower when diarrhea was 
present. With an increased excretion, of calcium in diarrheal stools, 
there was a marked decrease of soap excretion. The calcium of absorp- 
tion by rachitic infants was much lower than in healthy infants. In the 
few cases in which the authors made observation on infants recovering 
from rickets, the calcium absorption was liigher than the average. The 
infants had received cod-liver oil for a considerable time. The admin- 
istration of cod liver oil regularly increased the absorption of calcium, 
unless diarrhea was present. 

Atropin Treatment of Pylorospasm and Pyloric Stenosis. — Haas 
{Arch. Fed., October, 1919) says that hypertrophic pyloric stenosis is 
probably only an advanced degree of pylorospasm. Both of these con- 
ditions are seen in the sjmdrome of hypertonia or in the hj^Dertonic 
infant. The cause is probably in a disturbance of the physiologic action 
of the vegetative nervous system. This is made up of tsvo parts, the 
.autonomic and the sympathetic. These are normally in balance* but 
. in this condition there is an overaction of the autonomic and there arises 
a condition of vagotonia. Although this is usually tlie case, there also 
ocCTsionally exists a true orgjinic stenosis of the pylorus. Many 
brilliant results h.ave been obtained by the Rammstedt operxition but 
m tins condition an operation should be rarely required and should 
only be done after atropin has been pven a trial. When properly used 
this has been regvilarly effective m producing a cure. At present most 
authorities agree that hjiiertropliic pyloric stenosis and pylorospasm 
are two different chnical entities. In f.avor of this Nuew is the exnstence 
of a cartilaginous hard mass of the pylorus in cases of stenosis and 
t ic p^istence of tins mass long after a cure has been obtained bv 
operation or othmvisc. Among the arguments for non-medical’ treat- 
' sudden death which not infrequently occurs These are 

n.sually tliyimis deaths, and occur in cases operated as well as in those 
tiyated medically Atropin is tlie logical treatment in these cases oMn" 
o Its paualping effects upon the vagus nerve endings. Ther^ mSbl 
Lome „> ,„„ul ti.at alropin is meonsUnt in vahe, SStaLs 
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in this respect. It deteriorates rapidly, and it must be used in doses 
sufficiently large to be effective. A common dose for an infant of tins 
tjTJe from a few weeks to a few montlis of ap is_ -^V to -jV grain in 
twenty-four hours, vdth an extreme of tV grain divided among the 
days’ feeding. A solution rcrVir is used beginning with one drop and 
increasing rapidly until effective. The most frequent toxic symptoms 
are flushing midnasis, drjmess, which disappears promptly when the 
drug is witlidrawn. No danger exists even when these symptoms are 
present. 
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Pregnancy and Labor following Amputation of the Cervix Uteri. — 
AVLiK (Svrg., Gyncc. and Obst., August, 1919) writes a paper upon this 
subject in which he quotes the experience and opinions of various 
obstetricians, all tending to show tiiat amputation of tlie cervix is 
followed during pregnancy and labor by complications of varying 
severity, wliich may even require tlie performance of Cesarean section 
and labor for the safe delivery of the patient. He describes the case 
of a woman, who had a very difficult confinement, in which pubiotomy 
was done and a twelve-pound child extracted that lived tiventy-four 
hours. The patient was badly torn and six months later the cer\ix was 
amputated. This patient came under obser'/ation in the fourth month 
of her tliird pregnancy. The cer\dcal scar w’as a hard, inelastic ring 
which did not soften. Fearing that the patient would go into labor 
with a disastrous result. Cesarean section was performed about two 
weelvs before full term. The patient wms sterilized by resection of the 
Fallopian tube before the abdomen w^as closed. Mother and child 
made a good recovery. He also describes tlie case of a woman who had * 
a very difficult forceps delivery, followed by abortion and afterward by . 
tlie amputation of a badly lacerated cervix. Since tliis operation she 
had tliree abortions at six and a half, four and three montlis; Wlien 
seen she was in tlie tliird month of her sixth pregnancy and shortly 
afterw’ard aborted. At the time of WTiting the patient was again about 
tsvo months pregnant and refused operation and sterilization. The 
sffidy of statistics shows that sterility is not uncommon after amputa- 
tion of tlie cenfix; furdier, less tlian 20 per cent, of tliese patients con- 
ceived^ after tlie operation. These results are cicatricial contraction, 
stenosis at tlie internal os and perhaps other changes. It is estimated 
tliat 5 per cent, of these patients abort when pregnancy follows the 
operation. Sixty-four per cent, had serious dystocia while in 128 cases 
but four had easy labors after the operation. ' Unquestionably the cervix 
has a function in closing tlie uterus at its lower extremity and thus 
preventing premature evacuation. The absence of this safeguard may 
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wdl explain tlie frequency of abortion after the c^has been removed. 
Studiford recommends tliat if amputation be done dmmg the cln d 
bearing period tbe operation should not extend higher than half an 
inch belL tlie internal os. This would exclude the ongmal techmc 
of Scliroeder. In discussion. Paddock stated that m his expenence 
abortion had occurred most frequently from the diseased condition ol 
tlie endometrium ratlier than the anatomical change produced by tlie 
operation. He could not believe that abortions wliich occurred early axe 
due to amputation of the cervix. He could well see how amput^ion 
could produce premature labor. In his experience labor at term without 
serious complications have followed the operation. ^ Heany called 
attention to Martin’s operation, which is a low amputation, with just a 
portion of the cervix removed. He has seen successful labor follow this 
operation twice in tlie same patient. In the experience of the reviewer 
premature labor developed in a case in which amputation of the cervix 
had been done. Spontaneous dilatation failed and it was necessary to 
complete dilatation by artificial methods. In the second case there 
was long delay in the fct stage; labor was finally terminated by manual 
dilatation and extraction by forceps. In two other cases Cesarean 
section was the only means of successful delivery, because the mass 
of cicatiicial tissue of the cervix made delivery through the cervix 
impossible. 


Influenza Complicating Pregnancy. — ^H arris {Jour. Am. Med. Assn., 
1919, No. 72, p. 978) has studied 1350 cases. Tliis number did not 
include the very mild cases or many which occurred during the first 
montlis of pregnancy when die pregnant condition might readily escape 
detection. It was found that pneumonia complicated the influenza in 
about half of die pregnant patients. In these cases complicated by 
pneumonia the mortality was about 50 per cent, and this was seen 
especially during die last three mondis of pregnancy. The average 
mortality of all cases was 27 per cent. Pregnancy was interrupted in 
26 per cent., and of diese 52 per cent, developed pneumonia, abortion 
or prernature labor. Thus in 38 per cent, of the fatal cases the patient 
died widiout the interrupdon of pregnancy, while in 62 per cent, of the 
pregnant cases pregnancy was interrupted. When pregnancy was not 
interrupted the mortality-rate was 16 per cent. Wlien [interruption 
occurred it rose to 41 per cent. 


Mammary Glands.— Meyers {Am. Jour 
Dxs. of Children, 1919, IS, p. 4) calls attention to die developmeni 
of die mammary gland in the embryo. It is first represented by a singl 
layer of elongated epidielial cells c.xtending on each side from the ante 
nor to die postenor limb bud. By the proliferation of these cells result 
mg m the fomation of several layers the mammary line is formed 
slightly elevated above the epidcniiis. The growth of the cells con 
inues only at intervals along the line. The intervening portions of dn 
hnc gradually disappearing, and as the hillocks grow diev sink into th. 
.^ilqaccnt tissue and begin to bud fiom their deepS Lrf^es Th 
buck V, Inch develop progressively and sink into the mesenchyma Tep4 
sent die future milk ducts. In men there are 15 to 20 prima^^ bud? h 
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each hillock. The lumen of the milk duct in man develops about the 
sixth or seventh montli, caused by a rearrangement of cells. The lumen 
of tlie milk duct in man begins to develop about tlie sixth or seventli 
month, and is formed tliere by a rearrangement or by degeneration of 
cells. At birtli the ducts show congenital brandling and sooii after 
birth secretion of milk appears in the milk ducts of human infants. This 
secretion, wliich may cause marked engorgement, is usually carried 
away by leukoc}i:es or direct absorption -ndthin the ne.xt twenty days. 
In children prematurely bom fluid may be present at birth and may not 
appear for many days or not at all. This contains all tlie constituents 
of true mill':, but it has not been determined whether the stimulus which 
induces actidty in the mammary glands of tlie mother is the same as 
that which excites tlie glands of tlie newborn to secrete what is called 
“vitches* milk.” The stroma of the mammary gland develops from 
remnants of the mesenchyma about the mammary liillocks. As these 
sink into the surrounding tissue their superficial surface becomes 
depressed below tlie level of the surrounding epidermis by a process of 
degeneration and a desquamation by which is formed Ae mammary 
pit. Very soon a small papule forms at the base of the pit, which is the 
beginning of the nipple, and this grows until it fills the pit. In many 
cases tlie nipples of newborn infants have not reached tlie surface of tlie 
surrounding epidermis. In others they fill the pit completely while in 
die remainder they are slightly elevated. Usually the nipples become 
elevated shortly after birth and are of adult form and size at puberty. 
In man each of the fifteen to tv’enty milk ducts has a separate milJc core 
in the surface of the nipple. In 7 per cent, of human embryos super- 
nmnerary nianmiary glands develop along the course of tlie original 
mammary stream. In the lower animals the period of anemia and 
depression at an early age stops for a time the development of the 
mammaTy glands. T^en the animal is fed well the glands respond 
slowly. If the sexes be compared it is shown that “witches’ milk” is 
secreted by both ; up to puberty the milk ducts branch somewhat more 
in tlie female than in tlie male, and that in the male the mammary 
gland may show some growtli after puberty while retrogressive changes 
are more apparent in the male gland after the thirtietli year. 


Fats, Cholesterol and Sugar in the Blood During Pregnancy.— 
Schiller {Siirg., Gyncc. and Ohst., November, 1919) has studied tliirty 
pregnant patients, examining tJieir blood to determine the presence of 
fat, cholesterol and sugar. He finds tliat in the later months of preg- 
nancy, or in tlie first tivo weelis of the puerperal period, there is no 
hypergb’cemia. The glands of internal secretion and tlie Iddneys offer 
an explanation for glycosuria and alimentary glycosuria. Where in 
pregnancy a patient grows excessively fat this is for the most part a 
condition of hjqierlipoidemia. There is no direct- parallelism betiveen 
cholcstereniia or the lij’perglycemia of pregnancy. It is probable that 
the endocrine glands are to be considered an important factor in develop- 
ing tlie action of tlie mammary glands. On one occasion, in the case of 
a patient nursing her infant, the breasts became unusually swollen and 
the mother succeeded in nursing her child. It was observed that' 
nursing caused great irritation, and that gradually the mother was 
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becoming much excited and complaining constantly of the breasts. 
The secretion of milk was not very abundant. Finally fever developed, 
although the infant remained remarkably = undisturbed, iliyroid 
extract was given the mother in full doses when her symptoms dis- 
appeared and mother and child did well. Tliis is in keepmg with the 
remark of the writer thatdhe endocrine glands- are responsible tor many 
conditions pertaining to lactation. 
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Disagreeable Sequel® from Radium Treatment.—GsAVES {Neiu 
York Med. Jour., 1920, cxi, 969) recounts certain disagreeable sequel® 
from intra-uterine radiation which, though mentioned by several writers, 
received minor attention or have been lost sight of in the reports of 
brilliant end-results. Some of these symptoms are significant chiefly 
from the psychological influence which they may exert on the patient, 
but even these may be of considerable import to the patient’s general 
welfare. First among the specific symptoms from an intra-uterine 
application of radium must be mentioned nausea and Graves calls 
attention to our statement tliat “ nausea and vomiting are the exception 
rather than the rule after radiation.” His own experience has been 
rather the reverse for he finds that the majo ity ofi patients suffer more 
nausea than would he expected after a simple ether examination and 
curettage, in which the length of anesthesia would be approximately 
the same. That tlie nausea is due to something more than the simple 
effect of the anesthetic is often strikingly evident by the almost imme- 
diate relief that follows the removal of tlie radium in certain cases. In 
other cases the nausea has been persistent, with greater or less intensity, 
for a period much longer than is seen in even unfavorable cases after 
a short ancstliesia, where radium has not been used. In some cases 
there is little or no nausea after radiation, but in his experience these 
cases are tlie exception, whereas after a simple curetting tliey are tlie 
rule. In one of his patients vdolcnt nausea and vomiting persisted for 
seven days after a mild dose. The patient, a strong young woman 
of twenty-seven, was neurotic and apprehensive, but the severity of tlie 
sjmptonis could not he explained^ wholly by her mental attitude, nor 
by the small amount of ether administered at the operation. A second 
important after-result of the radium treatment is a possible continuation 
or reappearance of the bleeding, for the cure of which the operation was 
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undertaken. Such bleeding may appear within a few hours after the 
removal of the radium, and may persist for daj^s or sometimes weeks, 
with var^^dng degrees of intensity and constancy, before permanent 
cessation takes place. The amount of blood lost varies from a steady 
profuse flow to an occasional scanty showing, and the time of its appear- 
ance may extend from two or three days to five or six weeks. To a 
nervous, apprehensive woman, not premonished of this possible event, 
and confidently expectant of an instantaneous cure, the continuation 
of sjTnptoms comes as an alarming shock, and the attendant who has 
neglected to forewarn his patient finds it extremely difficult to explain 
conditions. In some cases, in patients treated for menorrhagia, the 
next one or two periods may show no diminution, and sometimes even 
an inerease of the catamenial flow. Here again the attendant who has 
not eautioned his patient finds himself in a embarrassing predicament 
in his perfect!}'- truthful assurance that the ultimate result -will probably 
be entirely satisfactory. A third specific after-effect of intra-uterine 
radiation is leucorrhea. In cases of recurrent bleeding it seems to 
appear as the end-result of the flow in the form of a tliin vratery discharge 
of a pinkish hue which gradually fades to a pale brown or colorless 
character. In cases -where the radium application has caused a com- 
plete cessation of bleeding the same watery discharge usually ensues for 
a var^dng length of time, lastipg from a few days to several weeks or 
montlis. Some patients do not notice it at all but they are in the 
minority. It has been a matter of rather frequent personal observation 
tliat this characteristic radium leucorrhea appears periodically for 
several months at the usual menstrual time and seems to indicate an 
effort on the part of Nature to reestablish the menstrual rhythm. The 
discharge is chemically irritating and if not properly treated by cleans- 
ing douches becomes foul and may set up an annoying vaginitis, as 
has occurred in more than one of his cases. Pelvic pain has been 
described by some as one of the typical symptoms follovnng the radiiun 
treatment. There are occasional complaints on the part of patients of 
a slight nagging pain in the side, usually on the left, which has subsided 
in a few days and gives no further trouble. In a small number of cases 
patients suffer pain of a nature of a uterine colic during the time of the 
radiiun application, the result apparently of a reaction on the part of tlie 
uterus to a foreign bod}^ -within its ca^dty. In a few other cases, however, 
tlie pain experienced during the immediate convalescence proved to be 
the forerunner of later very serious inflammatory consequences. In 
the light therefore of present experience. Graves is comdnced that in 
the properly selected cases there should be no adnexal pain and that 
if it does occur, it must be regarded as a danger signal of grave import. 
Too great emphasis cannot be laid on the danger of making intra-uterine 
radium applications in the presence of pelvic inflammation. Even 
though the active inflammatory process existed years before and tliere 
remain only a few peritoneal adhesions radiation is attended, with risk. 
Inasmudi as an old inflammatory process is sometimes missed both in 
the history and the most expert preliminary examination, it stands 
to reason that even with great care occasional results are sure to be 
encountered and anyone who says that the intra-uterine application of 
radiiun for bleeding is attended -with no danger knows little whereof he 
speaks. The injurious influence of radium on chronic inflammatory 
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pelvic conditions, is perhaps tlie most important reason wjiy 
extensive clinical use to which radium is destined very soon to be put, 
its cinplojnnent, in gynecological practise at least should be lunited to 
responsible and well trained operators. Some mention has been made 
in the literature of a reaction on the part of the kidneys to radiation. 
Graves has had an opportunity of observing in another clinic, the onset 
of an acute nephritis following an intrauterine treatment, in the case ot 
an elderly woman who had a cardiorenal history. He has collected 
no specific data on this point in his series of cases, nor has he seen any 
systematic report throwing light on this subject. Nevertheless, there 
is sporadic evidence that caution should be exercised in treating cases 
with renal disease. Nervous sjmiptoms following radiation are of 
peculiar interest. If the menses are inhibited, hot flushes are common 
but not constant. They occur in about the same proportion as after 
hysterectomy with or without the ablation of "^e ovaries. Some 
think they are less intense and annoying, others think they are more so. 
In his experience he cannot see tiiat tliere is any marked difference one 
way or the other. They seem to follow the same law as after radical 
operations in tliat they are intensified by complicating discomforts and 
temporary disappointment over the result of the treatment. The 
influence of tlie ovarian secretion is strikingly illustrated in cases where, 
after a period of amenorrhea, the menses are reestablished with a 
complete ssmehronous disappearance of hot flushes. As after hysterec- 
tomy, the hot flushes when present are usually amenable to ovarian ther- 
apy, preferably in the form of the residue or the whole extract. The 
various points brought out in this article are presented not for the 
purpose of depreciating the great value of radium in the treatment of 
non-malignant uterine hemorrhage, but rather to warn those who have 
not yet used it for this purpose that the immediate convalescence from 
a given treatment is by no means always a bed of roses. 
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deganglionation (excision of tlie ciliary ganglion and acc^sory ganglia 
and-tlie superior cer\dcal sjunpatlietic ganglion of tlie dilator pupillfe 
or of the sphincter pupillre) and most markedly by deganglionation of 
bodi dilator and sphincter pupillfe. "Wlien hjT3ophysin is administered 
by intravenous injection, tlie local mydriatic effect is lost if tlie blood- 
pressure is raised, when a miosis occurs, due to central stimulation of the 
third cranial nerve which relaxes with tlie return of tlie blood-pressure 
to normal, and is followed generally by slight dilatation. The constric- 
tion of the pupil may be preceded by a brief dilatation due to excite- 
ment at tlie moment of injection, "^lien tlie tliird cranial nerve is 
interrupted by section above tlie ciliary ganglion and accessory ganglia, 
tlie pupil dilates within a few minutes of tiie injection and generallj’’ 
returns to its normal size witliin an hour. Hj’pophysin acts on the 
same structure as adrenalin, and since adrenalin acts on tlie neuro- 
myal junctions, hj^iophysin must also act tliere. Since deganglionation 
does not cause degeneration of the terminal plexus, the presumption is, 
tliat botli drugs act upon tliis. 

Experimental Study of Antigonococcic Serotherapy. — Terrien, 
Deere and P.\raf {Arch. d’OphtahioL, June, 1920, p. 326) finds that 
injection into tlie anterior chamber of rabbits of an emulsion of gono- 
cocci causes an inflammation characterized by an iridocjmlitis, torpid 
in evolution, witli moderate pericorneal injection, but i^dth great 
tendency to exudation, sjmecliia and large hypopyon. The process 
continues from ten to fifteen days, terminates in total occlusion of the 
pupil witli e.xudation into the pupillary field and partial cloudiness of 
the cornea. In a very small number of instances, the affection is milder 
as sliown simply by a few synechia of the pupillary margin and slight 
discoloration of tlie iris witli slight pericorneal reaction and little or no 
hypopyon. In rarer instances still, the disease is much more severe, 
manifesting itself by extreme reaction with considerable hj^popyon, 
sometimes even perforation of the cornea and phthisis bulbi. The 
gonococci do not proliferate in the lesions noted, as, in fact, has also 
been remarked by various authors. Injection of 0.3 c.c. specific 
serum into the anterior chamber, twenty-four hours after preliminary 
inoculation, entirely modifies the evolution of the malady; the gravity 
of tlie lesions is much diminished, cure much more rapid (four to six 
days) and complete. Intramuscular, intravenous and subconjunctival 
injection of the serum is witliout influence upon the evolution of gono- 
coccic ophthalmia; intra-ocular injection of antimeningococcic or anti- 
diphtheritic serum is likewise inefficacious. The preventive power of 
the serum is doubtful; effects of intra-ocular injection twenty-four 
hours preceding injection of the microbes is uncertain. The favorable 
results of antigonococcic therapy confirm tlie observation prerfously 
made by these observers witli ■&e serum of immunized rabbits; but 
rfiey do not justify any opinion upon tlie effects of serotlierapy in man ; 
in tlie case of tlie rabbit, tlie gonococci did not proliferate and the 
effect of the serum is reduced to, an anti-endotoxic action. 

Irregularity of the Pupil in Syphilis.— Rasquix (La Clin. Opldalmol., 
June, 1920, p. 292) has studied the occurrence of irregularities of the 
pupil in si’philis. . Ho attributes the greatest importance to tlie form 
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which tile irregularities take-tiie form of widely extended angles, 
for the following reasons: tliis form represents a morbid entity whicl 
may be present in all stages of tiie. disease. It is also tiie most fre- 
quent, cLtituting 79 per cent, of all syphilitic ^Regularities of the 
pupil. It also gives tiie minimum, percentage of failures in determining 
the sjTiltilitic origin of pupillary irre^larities;' of WO patients affected 
■wdth this form of irregularity, syphilis was certamly; present in 74 and 
possibly in 89. He is of the' opinion that tins form of irregulaRy, 
partieularly when bilateral, as an almost certain symptom of- syphilis 
so tiiat when present tiie serological reaction should always be sought. 


Raising Ocular Tension.— L agrange {An7ial. d’Oculist., July, 1920, 
p. 447) has attempted to raise tiie tension in eyes affected ivith high 
myopia and detachment of the retina. He has found in 17- of 62 
mj'opes hjqiotension reaching 5 mm. Hg. After treatment normal 
tension supervened lasting several years in two-tiiirds of those operated 
upon. His procedure seeks to abolish the conjunctival meshes opposite 
tiie angle of filtration. This can be accomplished by repeated injec- 
tion of cyanide or by a tedinic whidi he advocates and which consists 
in the destruction of the zone of conjunctiva surrounding the cornea 
adjacent to the anterior chamber, by cauterizing the tissues with tiie 
galvanocautery to bring about reaction and the produetion of a fibrous 
tissue. Hj'pertension usually supervenes tiie following day and lasts 
tiiree or four days to give place to a renewed diminished tension, 
lasting a inontii, to be followed at tiie end of tiiree or four montiis by 
increased pressure which finally becomes about normal. Fifteen cases 
of retinal detachments tiius treated were cured. 


Relation of Diseases of the Eye to Those of the Nose and Sinuses. — 
Steiger {Med. Klin., 1920, No. 9, p. 221) calls attention to the multi- 
form and frequently intimate relations between diseases of the eye and 
tiiose of tiie nose and accessory sinuses. Acute and chronic catarrhs 
of tiie conjunctiva often point to changes vnthin the nose, which latter 
depend upon mechanical interference vutii normal nasal respiration, 
especially hjqiertrophy of tiie inferior turbinate. Scrofulous affections 
of tiie cornea and conjunctiva almost invariably indicate concomitant 
adenoid disease. The autiior believes tiiat in such cases tiie symptoms 
arc not simply concomitant, but tiiat the nasal affection *is to be 
regarded as tiie primary cause and as aggravating the ocular condi- 
tions; when tile local sjuiiptoms of tiie nasal process are relieved, tiie 
ocular affection pursues a more favorable course. Acute inflammatory 
diseases of the orbit are due, in tiie majority of cases, to direct contact 
or conduction from an acute inflammatory process in tiie nasal fosste 
iToiital sinus, antrum, anterior and posterior etiimoidal cells and tiie 
niastoKl may become involved whenever tiie narrow outlets of tiie nasal 
fosste liavc been closed by disease, particularly acute swelling. Treat- 
nient consists accordingly m endo measures looking to Dromnt draioafye 
of the diseased nasal fossre. In chronic conditions, on the otiier hand 
an mdependent focus of disease is frequently present in the sinuses^ 
Riich IS capable of furtlicr extension through erosion of the bones’ 
ational therapy draiands removal of tiie prunary focus of the affected 
Huus. Diseases of the lacrimal canal and sac may be “d by 
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swelling in the region of the inferior turbinate, whenever such swellings 
extend to and close tlie nasolacrimal outlet; dilatation^ of tlie latter 
also, as in ozena, may likevdse cause disease of the lacrimal drainage 
apparatus through entrance of diseased products from the nose 
meclianically or by extension tlrrough continuity. The treatment 
in these cases is cure of the nasal affection. Dislocation of tlie globe 
by mucoceles and tumors are too well .known to require special men- 
tion; the same is true of affections of tire optic nerve. The possibility 
of reflex neuroses of the eye of nasal origin should also be borne in mind; 
proof of tire rhinologic origin of cataract, glaucoma, etc., has not yet 
been furnished. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSICAR ICLOTZ, M.D., C.M., 

PROFESSOR OF PATHOEOGX AND RACTERIODOGY, UNIVERSlTi' OF PITTSBURGH, 

PITTSBURGH, PA. 


Streptolysin. — Although the use of the blood-agar plate for the differ- 
entiation of alpha and beta hemolytic streptococci has become quite 
general, there has been a lack of uniformity of method and but little 
attempt at standardization. Impressed by the fact that the hemolytic 
zones surrounding colonies of the beta hemolytic streptococcus were 
wider and clearer on 10 per cent, sheep’s blood-agar plates than on 
those prepared from similar concentrations of rabbit and human blood, 
De Krvie and Ireland {Jour. Infect. Dis., 1920, xxrd, 285) have 
studied hemolysin production by these organisms on blood accessible 
to general use, in order to ascertain whetlier variations in suitability 
exist among tliese bloods and to determine their optimum concentra- 
tion for maximmn production. Beef-infusion broth was employed in all 
cases, being adjusted to a hydi'ogen-ion concentration of pH 7.8. The 
investigations included studies on hmnan, rabbit, sheep and horse 
blood. Instead of following the previously described methods of titra- 
tion of filtrates or whole cultures the authors titrated the supernatants 
of early broth cultures seeded mtli from eight to twenty-four-hoiu 
cultures of hemolj’tic streptococci against constant quantities of the 
washed erythrocytes. Extensive experimentation was carried out, tlie 
results being recorded b 5 >- tables and graphs. It was found that lysin 
production reached its maximmn for the strains studied at a very early 
period in tlie life of tlie serum broth culture. When the serum broth 
was inoculated witii young (eight to twelve hours) cultures this peak 
was reached in from seven to eight hours. In older cultures the crest 
may be deferred to twelve hours. Heated serums were usually superior 
Jo unlieated ones. Sheep and horse serum were superior in all concen- 
trations to human and far superior to rabbit serum broth. Erom the 
results of tlieir experiments the authors deinsed a new blood-agar plate 
with the idea of using the optimum serum concentration for maximal 
lysin production of a blood both efficient and available. Sheeps’ blood 
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was recommended, the serum-cell imxture bemg made by addmg 1 patt 
of cells to 4: parts of heated serum. This mixture was^en combined 
with liquid agar in the proportion of 1 to 3, so tiiat the 
tion was serum, 20 per cent.; cells, 5 per cent.; and aga , P , • 
Tliis medium was found to be not only smtable for demonsteting the 
hemolytic zones of beta streptococcus but efficient in exlnbiting the 
multiple concentric zones of green production and hemo ysis or a p a 
streptococcus and pneumococcus. 

Experimental Streptococcus Empyema; Attempts at Prevention 
and Therapy by Means of Vaccine and Serum.— The importance ot 
streptococcus empyema has not only not decreased but has become 
intensified during "die last year or so by its^ occurrence as a fatal seque 
to influenza as well as in its previous relation to spontaneous broncho- 
pneumonia and bronchopneumonia after measles. Gat and Stone 
{Jour. Infect. Dis., 1920, xxvi, 265) undertook the present study not 
simplj^ in an effort to proceed toward a possible practical method of 
treating streptococcic empyema, but in a desire^ to contribute some 
information to die larger question of streptococcic immunity as a whole. 
The experiments were conducted on rabbits by means of a single pure 
strain isolated from the lung of a fatal case of bronchopneumonia com- 
plicated by empyema and pericarditis, and diough culturally of the S. 
pyogenes group, was immunologically unclassified. Beef infusion broth, 
pH 7.2 to 7.4, and containing either 1 per cent, glucose or 5 per cent, 
sterile fresh rabbit serum, was the medium employed. In counting 
the bacteria it was found that the "Wright method, when checked by the 
grarimetric tests, gave accurate and consistent results. The particular 
strain was not markedly padiogenic for rabbits by intravenous inocu- 
lation. Attempts to increase the general invasive properties of the 
^ cultures for rabbits were unsuccessful, as were all attempts to produce 
bronchopneumonia by bronchial insufflation. Empyema could be pro- 
cured, however, by injecting small quantities of broth cultures into the 
pleural cjirity, particularly -when subcultures from the pleural fluid 
of an animal with fatal empyema wdiich had been passed through the 
pleurre of several animals was employed. Death occurred in from one to 
seventeen days, die average being five days. Of 103 rabbits injected 
by a constant dose of a uniform passage culture, 102 showed involve- 
ment of one or bodr chests, with or without pericarditis. There w^as no 
cridcnce of an elective localizing affinity widi die strain used. If 
sufficient amounts of Idlled and subsequently firing cultures of strepto- 
cocci were given over a considerable period of time, protection against 
cinp^ cina occiOTcd. Tlie total number of bacteria injected, rather than 
die number of inj ections, seemed to be the decisive factor. The immune 
sennns produced gave positive agglutination reactions at 55° C in 
dilutions of from 1 to 400 to 1 to 12,800. The technical difficulties 
were surmounted by using a constant homogeneous suspension, made bv 
the addition of phenol m a final concentration of 0.2 to 0 5 ner cent 
to a twenty-four-hour serum broth culture. The serum of ^e animals 
m which active umnumty had been proved by intrapleural inoculation 
was found to vary m tropin content from five to eightv times that of 
noniial rabbit scrum. Satisfactory precipitin reactions were obtained 
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by the immune serums used for tlierapeutic purposes, the antigens con- 
sisting of extracts of ground and dried streptococci. It was shown.' that 
tlie immune sera which contained strong antibodies may have a: pre- 
ventive and curative action when given before, with and after tlie 
infecting intrapleural dose of bacteria. Attempted vaccine therapy 
of tlie localized empyema gave consistently negative results. The 
authors conclude that altliough distinct results in the prevention of 
experimental empyema and, in rare instances, the cure of empyema 
may be produced by the use of immune serum from rabbits, they have 
as yet no evidence of an encouraging serum therapy to offer and that no 
optimistic conclusions can be drawn from their results as to the pos- 
sibility of protecting human beings against localized streptococcus 
infections, or, specifically against empyema, owing to the large amount 
of vaccine and tlie prolonged nature of treatment required. 


HYGIENE AND PUBLIC HEALTH 


■ UNDER THE CHARGE OP 

MILTON J. ROSENATJ, M.D., 

rnOPESSOR of rEEVENTU'E MEDICINE AND HTGIENE, HARVARD MEDICAL BCHOOL, 
BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. 'McCOY, M.D., 

DIRECTOR OF HTGIENIC LABORATORT, UNITED STATES PUBLIC HEALTH SERVICE, 

■WASHINGTON, D. C, 


Pellagra Incidence inj^Relation^to Sex, Age, Season, Occupation and* 
“Disabling Sickness” in Seven Cotton Mill Villages of South Carolina 
during 1916. — Goldberger, Wheeler and Stdenstricker {Public 
Health Reports, No. 2S, xxxv, 1650) conclude their study by the fol- 
lowing summary; “ (1) During 1916 tlie incidence of pellagra among 
the members of the families of white mill operatives of seven repre- 
sentative cotton mill villages of South Carolina was included in our 
study. (2) In a population of 4399 a total of 115 definite cases, repre- 
senting a rate of 26.1 per 1000, was recorded. If 73 cases with ill- 
defined eniption recorded as ‘suspects’ are included, there were in all 
ISS cases and an incidence rate of fully 42.7 per 1000 in this population. 
(3) The data appear to indicate .tliat the disease is rare in children at 
tlic age of two and under; tliat among both males and females up to 
twenty years the incidence is similar, being higher among children 
between two and ten j’ears tlian in persons of the ages of ten to nine- 
teen inclusive; and that among adults twenty to fifty-four years old 
tlie incidence is many times higher in females than in males. (4) 
There was a sharp rise in incidence during April and May, reaching a 
well-defined peak in June. The season of onset appeared to be con- 
fined almost entirely to the six months April to September inclusive. 
(5) The pellagra rate among botli males and females was considerably 
biglicr for tlie non-millworkers tlian for the millworkers. (6) ^^^lile 
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sas&sr* "i“ — .*C;4 ii*. 

sickness rate among millworking females^ appeared not to mfluen 
materiallj' the pellagra rate in this group. 

A Study of the Relation of Factors of a Sanitary Character to pellagra 
Incidence in Seven Cotton Mill Villages of South Carohna m 1916.- 
GonuBERGim, Wheeler and Sydenstbicker {PtiUic Health Reports, 
1920 No. 29, XXXV, 1701) conclude the study of their problem as 
follows: “This study of die relation of factors of sanitary importance 
to tlic incidence of pellagra in seven representative mill villages has 
failed to reveal any consistent correlation between them. Although 
based on a ratlier small mass of data and, in itself, not warranting 
any conclusions, it may, nevertlieless, be noted as not without sig- 
nificance tliat this result, at any rate, affords no support for die view 
until recently, at least, quite widely entertained in diis country, that 
pellagra is ‘ an intestinal infection transmitted in much die saine way 
as tjqihoid fever;’ nor does the evidence adduced in favor of this view 
by odier workers, when rightly considered, afford it any real support. 
It may be of interest to add that die results of die very much more 
extensive study of this subject carried on by us during 1917 and 1918, 
to be presented in a later communication, are in hannony with and 
confinn diosc here recorded.” 


Absorption of Cyanide Gas by Foodstuffs. — ^The Public Health Ser- 
vice {Puhlie Health Reports, No. 27, x-xxv, 1597) has had a series of 
experiments made to determine whether there is any danger of poison- 
ing from the use of ' foodstuffs diat have been exposed to cyanide gas 
in the process of fumigation for die destruction of vermin. The 
experiments were conducted by exposing bread and milk to the gas 
and then feeding the exposed food to mice, and, as a result of the 
tests, it was considered that the danger was “exceedingly remote.” 


Gan the Mosqmto Convey- Infection from a Malaria Patient Under- 
going Treatment? Does Sporogony Affect Mosquito Life?— Mayne 
{ruhlic Health Reports, No. 28, xxxv, 1064) rexdews tlie evidence on tliis 
subject, ivhicli indicates tliat die gametocytes taken widi the blood of 
a patient undergoing quinin , treatment develop in the usual manner 
and that transmission to a new human host may occur. The infesta- 
tion of die mosquito host does not appear to be prejudicial to the life 
of die insect; this is in contrast widi the high mortality of mosquitoes 
infested widi microfilarial parasites. 

Serums.-McCoY and 

{ruhhc llcalth Report^ No. 28. xxxv, 1047) review die evidence of the 

The vi” f tT and treatment of plague. 

4 he V ork of Hvaif kinc and odicrs is rexiewed and the opinion is exnreSed 

that while vaccine is probably of some value it is not capable of controll- 
ing an outbreak of plague. Tlic evidence on die propln-lactic value 
of .«=erum is not conclusive and the agent need not\e^4riously 
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sidered in this connection. The therapeutic use of serum is usually 
advantageous but brilliant results are seldom seen. The concluding 
paragraph of tlie paper is as follows: “ It seems rather unfortimate to 
tliose who are called on for advice in connection witli a plague outbreak 
to find tliat popular and professional interest is so frequently centered 
on tlie subject of prophylaxis by vaccines or serums and on treatment 
by serum when, in fact, tlie situation demands active measures against 
rodents. Under American conditions at least it is not a matter of much 
importance whether biological products are used in a prophylactic way 
or not. The healtli officer need give but little consideration to them 
in his plans to deal with an outbreak of bubonic plague. If people 
want to be vaccinated for prophylactic purposes tliere is no objection 
to compljdng, but tlie community should not be allowed to delude itself 
into the belief that plague may be controlled in this manner. The 
essential features of an antiplague campaign should be tlie extermina- 
tion of rodents and not immunization by means of vaccines or serums.” 


Treatment of Leprosy, with Especial Reference to Some New Chaul- 
moogra Oil Derivatives. — ^IS'IcDonald and Dean {Public Health Re- 
ports No. 34, XXXV, 1959) take a most optimistic view of the prospects 
of cure in the treatment of leprosy by means of the ethyl esters of tlie 
fatty acids found in chaulmoogra oil. Their conclusions are as follows: 
(1) The intramuscular injection of tlie ethyl esters of tlie fatty acids of 
chaulmoogra oil usually leads to a rapid improvement in the clinical 
sjTiiptoms of leprosy. In many cases the lesions disappear, except for 
scars and permanent injuries, and the leprosy bacillus can no longer be 
demonstrated. (2) "VNIhen combined with iodine, the fatty acids of 
chaulmoogre oil and their esters give good results; but there is no 
adequate experimental proof that tliis addition of iodine causes any 
increase in the effectiveness of the materials used. (3) All of the avail- 
able evidence obtained from the use of fractions of the fatty acids of. 
chaulmoogra oil indicates tliat tlie tlierapeutic action is due to one or 
more of the fatty acids of tlie oil or to some as yet unidentified substance 
associated tlierewdtli. The various methods of fractionation heretofore 
employed have failed to demonstrate the active agent. (4) Although 
conclusive eiddence is not at hand, it is probable that the oral adminis- 
tration of chaulmoogra oil derivatives is of minor importance compared 
with the injections. (5) In ti-eating leprosy, it is important to make 
use of all auxiliary agencies to build up and maintain bodily vigor. 
(6) Hjqiodermic injections of the ethyl esters into leprous nodules are 
followed by marked swelling with ultimate recession of the lesions. 
This is a valuable auxiliary treatment for especially resistant lesions. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this Jouhnai, are received only vdlh the distinct under- 
standing that they are contributed exclusively to this JormNAn. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journau, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, •providing the request for them be •written on the man^uscript. 

All communications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 



THE 


aieeican jouenal 

OF THE MEDICAL SCIENCES 

NOVEMBER, 1920 


OEIGINAL AKTICLES. 

SOME ITEWER CONCEPTS IN DIGITALIS THERAPY.’"' 

By Caey Eggleston, M.D., 

ASSIST.\NT pnOFESSOn OF PHAPIIACOEOGT, COHNELL TTNIVERSHT MEPICAE COLLEGE, 
APJUNCT ASSISTANT ATTENDING PHTSICIAN TO BELLEVUE HOSPITAL, 

SECOND JfEDlCAL DIVISION, NEW VORK. 

Not quite twelve years ago Mackenzie published bis epoch-making 
work on Diseases of the Heart, which marked the beginning of a 
revolution in our knowledge of the physiology and pathology of 
that important organ. At about tbe same time'Einthoven brought 
forth his string galvanometer as a clinical instrument for the scientific 
study of the mechanism of the heart-beat; and through the work of 
hlackcnzie tlie polygraph had become an instrument of great clinical 
value. IVc were thus, all at once, provided with a new outlook upon 
tbe functions of the heart in health and disease and with instruments 
of precision for the study of these functions. During this brief 
span of years our knowledge of the Jieart’s normal and pathologic 
])bysiology has been advanced far more than it had in the preceding 
century, and witli this advance there came the opportunity for the 
more accurate investigation of the action of drugs upon the heart 
in man. Alany .such investigations have been made with reference 
to the action? of digitalis and the digitalis bodies, and it is with the 
results of some of tliese that the present paper is concerned. 

Slowing of the heart has been regarded as one of the character- 
istic actions of digitalis in man ever since it was first observed bv 
IVillieriug. Tbe most superficial observation sliould have revealed 

Vur.d i'clrvo Uit CcUfje of PhyHciniis of rhil.-uicljiliia, Ayiril 7 1D20. 

YOU lOa. No. 5. — NOVjij'Tir.n, IP20, 
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that this action often fails to appear even when the administration 
of digitalis is followed by beneficial effects. We now know that the 
only large group of cases in which digitalis produces marked reduc- 
tion in the heart-rate is that of auricular fibrillation. With but two 
exceptions the therapeutic administration of digitalis is seldom 
followed by a significant degree of slowing of the heart-rate in the 
presence of the normal sinus rhythm. The two exceptions are those 
cases of heart-failure in which marked edema is present and those 
with hypodynamic, unstable hearts in which the rate is generally 
rapid but is subject to spontaneous fluctuations. In both of these 
digitalis generally produces considerable slowing. Finally, slowing 
of the heart is seen in man not infrequently as one of the common 
manifestations of digitalis intoxication, when it is due to the pro- 
duction of some degree of heart-block. AVhen the normal sinus 
rhythm is present, therefore, slowing cannot be regarded as one of 
the primary characteristic therapeutic actions of digitalis. The 
recognition of this fact is of considerable therapeutic importance, 
for it reveals the fallacy of one of the chief objections advanced 
against the administration of digitalis in cases of heart failure due 
to aortic insufficiency, and recent clinical experience has shown that 
digitalis is not only not contra-indicated in such cases but is often of 
great value for the relief of the failure. It should be said, however, 
in this connection that heart-failure does not usually result from 
aortic insufficiency until a late stage, when the contractile power of 
the ventricular musculature has been greatly exhausted . Therefore, 
while digitalis is not contra-indicated its administration not infre- 
quently fails to relieve the heart-failure. There is no satisfactory 
evidence, however, that its judicious employment is ever harmful 
in such cases, and it should always be given a trial. 

The mechanism by which digitalis produces slowing of the 
heart has been the subject of recent investigation, especially by 
Cushny, INIarris and Silberberg,^ Cushny- and otliers. It has long 
been known, as demonstrated in animal experiments, that digitalis 
stimulates the vagus center in the medulla and thereby reduces the 
rate of the heart in one of two ivays: Either the rate of the whole 
heart is diminished by depression of the rate of impulse formation 
in the sinus or the rate of the ventricles alone is reduced through 
depression of auriculoventricular conduction to a degree sufficient 
to cause partial or complete heart-block. The former, slowing of 
the whole heart, is the tjqie commonly found in patients presenting 
the normal sinus rhythm — that is, in patients wdtli the hypodynamic 
heart and in those with edema. The latter, as has been mentioned, 
is commonly a manifestation of minor intoxication by digitalis, and 
also occurs chiefly in hearts with the normal rhythm. 

' Action of Digitalis in Therapeutics, Heart, 1912-13, iv", 33. 

• Digitalis ip Auricular Fibriliation, Jour. Phama, and Exp. Thcrap., 191S, ii, 103, 
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It has been said that digitalis is contra-indicated in cases of partial 
heart-block, and in those in which there is evidence of ^paireA 
conduction, as shovm by prolongation of the or ' 

It has also been stated that marked prolongation of conduction 
time and partial heart-block occur in man from the use of digitalis 
only in cases previously showing some impairment of conduction. 
Neither of these contentions is wholly correct. Extensive clinical 
observations have shown conclusively that while there is an increased 
tendency for digitalis to enhance a preexisting depression pf conduc- 
tion or partial block it is by no means contra-indicated in cases of 
this tjTie. In many such cases it may be administered with satis- 
factory results without further prolongation of conduction time or 
increase in heart-block. In others the block, or impaired conduc- 
tion, seems to be largely secondary to the existence of the heart- 
failure, and when digitalis relieves the failure the block may disap- 
pear or the conduction time may be shortened. Finally, if the 
administration of digitalis does show a tendency to increase an 
existing impairment of conduction this can generally be overcome 
by the administration of suitable doses of atropin to depress the 
cardiac endings of the vagus and thereby remove the effects of the 
central stimulation. While digitalis is not contra-indicated in cases 
with impaired conduction it should always be administered with 
caution and the patient should be obserx^ed at frequent intervals, 
alwaj's with the aid of instrumental methods if possible, to detect 
at once any increased depression of conduction should it develop. 

Tlie belief that therapeutic doses of digitalis do not frequently 
depress conduction in man unless there is an exiistent impairment of 
this function has been overthrovm by Cohn® and by White and 
Sattler,‘ who have shomi that some delay in conduction time is an 
almost invariable phenomenon of digitalis action even in normal 
persons. It is true, however, that the depression is not usually 
verj’ marked until the stage of minor digitalis intoxication is reached. 
Uie prolongation of conduction time may progress gradually during 
the administration of digitalis or it may develop suddenly. It 
seems quite probable that the delayed conduction may constitute 
an action of digitalis which is of some therapeutic value in cases in 
which the rate of the heart is not altered even though the delay be 
.■nnall. The interval between the auricular and the ventricular 
contractions is increased by the time by which conduction is pro- 
longed, and even when this does not exceed 0.02 of a second it means 
a .considerable increase in the time allowed for the auricles to empty 
into the ventricles. This should be quite sufficient to ’ ^ ^ 


increase 


"ktt ■>' a. 



62S EGGLESTON: SOME NEWER CONCEPTS IN DIGITALIS THERAPT 


materially tlie amount of blood flowing into the ventricle, especially 
in cases of mitral stenosis, and thereby improve the circulation. 

Recognition of the capacity of digitalis to depress auriculoven- 
trieular conduction through stimulation of the vagus center and the 
discovery of the fact that its striking capacity to slow the ventrieular 
rate in auricular fibrillation is due to the blocking oft’ from the 
ventricles of many of the feebler auricular impulses, led to the tacit 
assumption that this block was also dependent upon central vagus 
stimulation. Cushny and his associates, however, observed that 
the block produced in auricular fibrillation, unlike that in the regular 
heart, could not in many cases be abolished by depression of the 
vagus endings in the heart by atropin. That is, they found that 
before digitalis was given the administration of atropin produced a 
greater acceleration in ventricular rate than followed the same dose 
when given after the ventricles had been slowed by digitalis. . They 
thereupon investigated the mechanism of the slowing produced by 
digitalis in man, in intact animals and in perfused, isolated animals’ 
hearts, and concluded there are two types of mechanism by which 
this is accomplished. Type A is purely inhibitory through central 
vagal stimulation; it can be antagonized by paralysis of the vagus 
endings with atropin; and it is the mechanism commonly found in 
the presence of the normal sinus rhythm. Type B is the result of a 
direct action of digitalis on the conducting tissues to depress their 
functions; it is unaffected by atropin; and it is the mechanism 
involved in most cases of auricular fibrillation and in rare instances 
when the rhjfihm is normal. It occurs tj^iically in animal hearts 
which have become malnourished by long perfusion, and Cushny 
suggests that it rests largely upon the existence of malnutrition. 
He believes that it is common in auricular fibrillation because that 
condition especially favors the development of malnutrition of the 
human heart. 

The aceuracy of Cushny’s observations is not to be doubted, but 
we believe that his conclusions are too sweeping. In the first place 
Cushny’s own observations do not seem to exelude all participation 
of the vagus inhibitory action, for while he shows that the adminis- 
tration of atropin produces a greater acceleration in ventricular 
rate, both actual and proportional, when the heart is not slowed by 
digitalis than when it is, his records also show that, atropin does 
accelerate the rate even when it has been greatly slowed by digitalis. 
This seems to indicate the existence of some vagal inhibition, and 
his arguments to the contrary are not altogether convincing. 
Further, his contention that the slowing is produced by a direct 
action of digitalis upon the junctional conducting tissues does not 
seem to have been proved by his experiments, although the action is 
e^^dently upon some structure distal to the vagal endings. Cohn 
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and Fraser^ have shown that even when the administration of . 
atronin fails to restore the heart-rate to its previous level after it has 
been slowed by digitalis the atropin, nevertheless, always removes 
completely wlktever delay in conduction the digitalis may have 
produced. The whole matter is in need of further investigation. 

• So much for the mechanism by which digitalis slows the human 
heart, let us now briefly consider the therapeutic value of reducing 
the rate of the ventricles or of the whole heart. We have already 
indicated how simple prolongation of conduction time may be or 
value in mitral stenosis. Reduction in the rate of the heart, or that 
of its ventricles, is accompanied by a lengthening of the diastolic 
or resting-phase of the ventricles, ivliile the duration of the systolic- 
phase is but little altered. This lengthening of diastole allows a 
larger volume of blood to flow into the ventricles and gives time for 
a more complete recovery of their contractile power. The force and 
volume output of ventricular systole are thus increased, and since 
more blood is thrown into the aorta and diastole is prolonged, 
coronary circulation is increased, the nutrition of the ventricular 
musculature is improved and internal respiration is more perfect 
in the ventricles. These secondary results are especially pro- 
nounced in cases of auricular fibrillation because of the added fact 
of the elimination of the frequent abortive ventricular contractions 
which exhaust the contractile pow'er and do not contribute materially 
to the nutrition of the ventricular musculature. It should be nien- 
tioned in this connection that while digitalis so effectively slows the 
ventricles in auricular fibrillation the rate and the fibrillation of the 
auricles are not altered. 

While sieving alone can account for all of those beneficial effects 
of digitalis in man which lead to the restoration of the failing heart 
and secondarily to the disappearance of the patient’s symptoms, it 
is far from being a constant effect. The contention that the 
beneficial cfi'ects of the administration of digitalis are wholly attribu- 
table to its capacity to slow the heart is not supported by the facts, 
for there arc many cases in which digitalis is quite effective in 
restoring the failing heart, although it does not alter its rate. The 
experiments of Gottlieb and Magnus'^ and others, on the isolated 
l)crfuscd heart, demonstrate that digitalis is capable of producing 
a marked increase in the volume output off the ventricles per beat, 
both by increasing the extent of diastolic filling and the complete- 
ness of systolic emptying. They also show that the force of ventric- 
ular sy.Molc IS markedly increased by digitalis. These actions are 
uccc.s?anly perted directly upon the ventricular musculature, since 
they occur m the heart after its removal from the body. Francois- 

MenSri” Cong. Med., 1913. 

Diufah? mid Areli. f. exp. Path, .and Pliarni., 1904, li, 30. 
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Frank observed similar results from the administration of digitalis 
to living animals. These experiments suggest the existence of a 
similar direct action of digitalis on the human heart to increase the 
force and volume of ventricular systole. Although there are no 
methods available for proving the existence of such an action^ in 
man^ it seems highly probable that it does occur for the following 
reasons: In the first place the alterations in the T wave of the 
electrocardiogram, which Cohn, Fraser and Jamieson'^ have shown 
to occur commonly early in the course of the administration of digi- 
talis to man, are apparently due to a direct action of the drug upon 
the myocardium. Cushny’s observations previously discussed also 
seem to prove that digitalis exerts a considerable direct myocardial 
action in man, and there is every reason to believe that the produc- 
tion of ventricular premature contractions by digitalis is the result 
of a direct muscular action. There is evidence, therefore, that 
digitalis does act directly upon the human myocardium. In the 
second place we know that digitalis is capable of relieving heart- 
failure and restoring cardiac efficiency in cases in which it produces 
no slowing, and even in cases of complete heart-block. It is impos- 
sible to account satisfactorily for its effects in such cases except by 
assuming that it increases the force or magnitude, or both, of 
ventricular systole. 

Wc have seen that digitalis may exert one or more of the following 
actions in man when administered in therapeutic doses: 

1. It may slow the rate of the whole heart through stimulation 
of the vagus center. 

2. It may prolong the time of auriculoventricular conduction 
through a similar action. 

3. It may slow the rate of the ventricles, either by the production 
of some degree of heart-block through central vagal stimulation or 
by virtue of some direct action on the heart. 

4. It seems probable that it may exert a direct action on the 
myocardium which results in an increase in the force or magnitude, 
or both, of ventricular systole. 

These, and these alone, seem in the present state of our knowledge 
to be the primary therapeutic actions of digitalis, but their secondary 
results are limited only by the conditions existing in the given case 
of heart-failure. By them the failing heart is restored and the circu- 
lation of blood through the body is improved.® The blood is more 
perfectly ventilated in the lungs; stasis and congestion arc over- 
come; dy.s]mea, orthopnea, cyanosis and cough diminish and finally 
disappear; edenia and transudates are absorbed; diuresis is produced. 

■ Influence of Dicitalis on the T-wavc of the llumnn EIcctrocurdioKram, Jour. 
Exp. Mcfi.. 1015. xxi, 503. 

* SteTOrt, G. N.,nnd Scott, R.W.: ChanRe Produced in the Bloodflow (in the 
Hand?) under the Influence of DiRitalis in Cases of Auricular Fibrillation, Jour. 
Pharni. and Exp. Thcrap., 1915, vii, 203. 
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Before leaving the subject of tlie clinical pharmacology of digitalis 
a few matters demand brief discussion becewse they do not even yet 
seem to be clearly understood by all. The impressmn _ that the 
existence of a high systolic blood-pressure in a patient with heart- 
failure contra-indicates the administration of digitalis seems still 
to linger in the minds of many. The subject of the influence of 
digitalis on the blood-pressure in man was discussed a few years 
ago,® and it was shown that the vasoconstriction which could be 
demonstrated to occur in animals and in isolated surviving vessels 
under tlie influence of digitalis took place only when amounts of the 
drug were used which were far in excess of any which could possibly 
he given to man. It was shown that there is no evidence that either 
digitalis or digitoxin has any direct action on the bloodvessels when 
given to man even in large therapeutic doses. A large number of 
careful observations of the effects of the administration upon the 
blood-pressure in man were analyzed and it was found that the 
changes in the systolic and diastolic pressures are generally relatively 
slight, the. tendency being for the pressures to be altered in the direc- 
tion of the normal. There is a marked tendency for the pulse-pres- 
sure — the difference between the systolic and diastolic pressures — 
to increase under the influence of digitalis, chiefly through reduction 
of the diastolic pressure, in cases of heart-failure in which the failure 
is relieved . A decided fall in the systolic pressure is to be anticipated 
when digitalis relieves heart-failure in cases in which it is accom- 
panied by a high systolic pressure and marked edema. There is 
also a marked tendency for digitalis to .reduce the systolic pressure 
from its high level in cases with marked dj’^spnea, cyanosis and 
circulatory stasis. All of the facts, therefore, show conclusively 
that digitalis is not contra-indicated by the existence of high blood- 
pressure. 

A closely related matter is* that of the possible action of digitalis 
on the human coronary arteries. Of course, it is not feasible to 
detect such an action with certainty in man, yet some recent text- 
books state that, in toxic doses at least, digitalis may produce a 
dangerous constriction of the coronaries, and it has also been 
argued that when pulsus alternans is produced or aggravated by 
digitalis the phenomenon is due to coronary constriction. These 
beliefs have also been responsible for the view that digitalis is contra- 
mdieatcd m cases with so-called angina pectoris. We are convinced 
that these ideas are misleading and erroneous: (1) The nainstaklnir 
animal experiments of Felix Meyer'® and of Sakai and Saneyoshi“ 


^I'^Coroear.efeesso des 
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and otlicrs have shown that the digitalis bodies do not constrict 
the coronaries of the heart in situ. In fact, digitalis seems to dilate 
them actively while strophanthin increases the coronary blood flow 
indirectly by elevation of the aortic pressure. (2) The statement 
that marked coronary constriction may occur in man from toxic 
doses of digitalis is based upon pure assumption and not upon any 
satisfactory evidence. (3) The occurrence or aggravation of pulsus 
alternans occasionally seen in cases of advanced Jieart failure under 
digitalis treatment docs not prove that the drug is responsible for 
the change or that coronary constriction is present. Pulsus alter- 
nans may well develop spontaneously in such cases and in spite of 
the administration of digitalis rather than because of it. 
alternans is already iirescnt it is strong evidence that the exhaustion 
of the heart is almost complete, and in such a heart the exhaustion 
may jirogrcs-s even when digitalis is being used in adequate doses for 
all forms of treatment frequently fail to check the progress of failure 
in such late stages of heart disease. (4) Digitalis is often of great 
^■alue in cases with pulsus alternans and not infrequently restores the 
normal rhythm, at least temporarily.'- (5) When the administration 
of digitalis results in the relief of heart-failure and the restoration 
of cardiac efficiency it is inconceivable that it should improve the 
aq)acity of the heart for work and at the same time reduce and 
impair its nutrition and internal respiration by a constriction of the 
coronaries. It is a fact also that anginal pain is usually but a 
symptom of heart-failure and the control of the failure by the 
admiiiistralion of digitalis frequently relieves the pain. In such 
ca.scs the continued or intermittent use of digitalis, by preventing 
the recurrence of failure, often also prevents the recurrence of the 
pain. 

Tiic third question upon which some doubt seems to persist is 
that of the mechanism of the diuretic action of digitalis. While it 
has been claimed that digitalis exerts a specific diuretic action on the 
Icidneys, or that it produces diuresis by selective vasodilatation of 
the renal arterioles, the evidence for these claims is quite unsatis- 
factory, and careful studies have shomi conclusively that the drug 
is not a diuretic in normal animals. It has also been observed 
repeateilly that no diuresis follows the administration of digitalis 
to normal human beings or to those with heart-failure uncomplicated 
with edema or serous effusions. In cases of nephritis with edema, 
or even with gener.al anasarca, digitalis also produces no diuresis 
when heart-failure is not associated with the nephritis. When, 
liowcvcr, heart-failure is accompanied with edema or anasarca 
profuse diuresis may follow the administration of digitalis, but this 
is found to occur only when the heart-failure is more or less efi‘ecti^■ely 

•' M in'ilo. .T. D.; Clinic.-'.! Observations on the Effect of Digitalis in Heart Dis- 
ea*-.c -vitii I’libus .Mtern.-inr, C^Juarl. .Tour. Med.. 1010 - 17 . x, 274 . 
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overcome by the drug, and when the heart failure is not affeetetl no 
diuresis ensues from its administration. It is clear, then, that the 
diuretic action of digitalis in man is essentially secondary to its 
Ipacity to relieve heart-failure and restore the circulation; and 
when it is effective in edematous cases of heart-failure, it is often 
one of the earliest of the manifestations of thb ^cUon of tlie drug» 
though other evidences can be detected if looked for. Wh.n 
adequate digitalization fails to produce diuresis m a patient with . 
edema and heart-failure it will almost invariably be found that 
either the heart-failure has not been relieved or that the failure is 
complicated by nephritis, which then demands appropriate treat- 
ment. 

Having reviewed some of the more important therapeutic actions 
of digitalis, let us now turn to the consideration of certain of the 
problems connected mth its oral administration to man. In 
approaching these questions we must bear in mind the following 
points; 

1. The indication for the administration of digitalis is determined 
by the degree of heart-failure, not by t^e cause of the failure. 

2. The dosage and the criteria of the action of digitalis are identi- 
cal, irrespective of the cause of the heart-failure, although the 
method of administration may be influenced by the cause of the 
failure. 

3. In the absence of satisfactory therapeutic response one can be 
certain that digitalis has been given a fair trial only when it has 
been administered to the point of production of one or more of the 
criteria of minor intoxication. 

fl'he projier administration of digitalis demands the ability to 
judge the degree of digitalization which is being produced because 
all of the digitalis bodies can cause serious poisoning and because 
the nature of heart-failure is such that incomplete recovery or death' 
may result from inadequate treatment. The follomng are the more 
important criteria by ^Yhich the degree of digitalization can be 
judged: 

In cases wliich respond favorably there is a group of phenomena. 
hotU subjective and objective, ivliich indicate more or less effective 
digitalization and which may be embraced by the term, “Clinical 
Improvement.’ Tliese include all such definite evidences of 
improycincnt in the circulation as relief or disappearance of the. 
patient s respiratory symptoms; relief of cardiac or precordial oain- 
.i.f<ippenr»nce of the „„„sea due to splauchnio S^on tfe 

llie number and nature of these phenomena and the extent 



634 F.GGIJ-.STOX: some NE'VN'ER concepts in digitalis therapy 


of tlicir development depend on the conditions existing prior to 
treatment, on the capacity of the heart to respond to digitalis and 
on tlic aileqiiacy of treatment, ^^^lcn ^vell-dc^■clopcd they usually 
indicate adequate digitalization and the discontinuance of the drug 
or a reduction in its dose. Their occurrence also corresponds in 
the majority of cases to the appearance of minor toxic actions of 
digitalis. 

Tlie following phenomena occur independently of a therapeutic 
response and are not necessarily indicative of a toxic action of 
digitalis, tliougli each is certain evidence of the absorption and 
action of the drug; Prolongation of the time of auriculoventricular 
conduction, wliich can be detected in graphic records as one of the 
earliest and most constant effects of digitalis upon the heart; 
Jlattening or iin’crsion of tlie T wave of the electrocardiogram, which 
is nearly as constant as the preceding but does not occur quite so 
early; tlie production of sinus arrh.vthmia or the exaggeration of a 
preexisting sinus arrhythmia. 

Finally, the follon-ing phenomena are indicative of some degree of 
digitalis intoxication and their appearance demands the cessation 
of furtJicr administration or a sharp reduction in the dose: Nausea 
or vomiting; marked grade of sinus arrhythmia, especially when 
phasic in type and independent of respiration; partial or complete 
heart-block; premature contractions; the “coupled rhythm” due 
to the regular recurrence of a premature contraction after each 
regular beat; auriculoventricular dissociation; the A-V or nodal 
rhythm; ventricular tachycardia; other rare disturbances of the 
cardiac rhythm. Two or more of these phenomena not infrequently 
occur together in the same patient. 

Thc.se arrhythmias of digitalis intoxication must be distinguished 
from tho.'^e due to the heart-failure itself. This can frequently 
be accomplished only as the result of the most careful and constant 
ob;^orvation of the patient from the outset, usually with the aid of 
gra])hic records, for it is impossible to distinguish without knowledge 
of the previous condition whether block, premature contractions, 
etc., are due to digitalis or to the progress of the heart-failure. In 
casc.s of advanced heart-failure in which tlie administration of digi- 
tali.s must always be carried to the limits of the patient’s tolerance 
wlicn the dc,sired therapeutic effects are not obtained, the knowledge 
and skill of tlie clinician are frequently taxed to the limit to determine 
when to stop the administration of the drug. In all such cases it is 
best to secure the aid of a specialist, preferably from the beginning, 
but always before it is too late for his services to be of value. 

Idle it is generally desirable in the treatment of heart-failure to 
secure tJie maximal therapeutic effects of digitalis promptly the 
urgency of the symptoms and various other factors must determine 
the rapidity vnth which digitalization should be induced in any 
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<rWon D'ltient. With this in mind, and in view of the facts already 
fct fordi, three general plans of dosage by oral administration are 

’“Imall Dose Method. Prom lour to six days are generally required 
for digitalisation by tliis method; i to i gram (gr. j] to gt- ij) “ 
the powdered leaf or \\ to 2| c.c. (m xx to m xl) of the tinrt re 
sliould be administered every four hours— four doses daily and 
continued until digitalization is induced.^ \yith weak or poorly 
absorbed specimens of digitalis full digitalization may not be 
secured at all by this method or it may require ten days or more to 
secure it. 

Large Dose Method. From one to two days are required for 
digitalization. During the first twenty-four hours a dose of /jj- 
gram (gr. vj to gr, vij) of the powdered leaf or 4 c.c, (dram ^ of the 
tincture should be administered every six hours, day and night, for 
four doses. On the second day the dose should be reduced one-half 
and the interval may be shortened to four hours, giving four doses 
per day and none at night. This latter dose and interval should be 
continued until full digitalization is secured. 

The Body Weight Method. This method permits full digitalization 
within ten to twenty hours from the beginning of administration and 
is specially serviceable in cases manifesting urgent symptoms. Its 
use has proved so satisfactory during the five years that have 
elapsed since its introduction that it has been possible very largely 
to do away with the necessity for the intravenous or intramuscular 
adrainistration of ouabain, strophanthin or other digitalis prep- 
aration. It has been described in detail so recently that it is 
sufficient to refer to some of the published papers in which it 
is discussed.’^’ 

IMention of other members of the digitalis group of drugs has been 
omitted in discussing dosage by oral administration, because 
digitalis itself is preeminently the drug of choice by reason of its 
availability, absorbability and persistence of action. Its availability 
needs no comment but a few remarks are in place with reference to 
the choice of preparation. The preparation selected should always 
be one which has been assayed biologically and proved to be of high 
activity. It should be remembered, however, that the biologic 
unit IS a more or less arVitrary figure ivhich merely serves to indicate 
the relative activity of the preparation, as determined by a particular 
method of assay, and in general it bears no direct relation to the dose 

u Dosage. Arch. Int. Med., 1916 xv! 1 

.nh>. Arch.' i«(. Med.'l Adrai^st'ering Digi- 

Hearts ahnvving An&daJSlatS ?2f 

M^d. a;^:. mrSE’S."' Method.- 
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of the preparation for man. The cat unit, however, is employed 
for the calculation of the human dose in the Body Weight method 
of administration. The figures obtained by dilferent methods of 
bio-assay are not comparable one with anotlier, but it is generally 
true that a preparation which is highly active, as shown by one 
method, will be found active by any other, although the activity 
of a gi\'cn specimen may differ considerably by different methods of 
assay. 

The particular official form of digitalis selected will depend 
largely upon the personal preference of the physician, but we are 
convinced that the pou’dered leaf and the tincture are the most 
satisfactory. The dose of each is of convenient buUc; each can be 
a.^sayed luologically and each keeps for long periods of time without 
material of activity. The powdered leaf is especially to be 
commended because it can be dispensed in capsules, which are easilj’’ 
carried and pleasant to take, and the disagreeable bitter taste of the 
fluid prei)arations is avoided. The dose of the fluidextract is too 
small for convenience, while that of the infusion is unnecessarily 
large, in view of it^ unpleasant flavor. Further the fluidextract is 
seldf'in up to standard in activity and the infusion is not assayed. 
F\ en when the infusion is prepared from the assayed leaf the activity 
of diiiVnuif lots is seldom uniform on account of variations in the 
c<iinp]f tene>s of e.Ntraction of the active constituents. 

Of the many proprietary preparations and specialties which are 
oh’ered with high claims for oral administration none is superior to 
the ptAsdered leaf or tincture of high grade, and most are decidedly 
itperii-r. .-MI arc quite costly and the price of some is exorbitant, 
i f one feels impelled to employ one of these, digipuratum or digipoten . 
v.ill lie found to he the liest, but these are merely carefully assayed, 
pnnf.'td preparations from good digitalis leaves. 

1 he materia mcdica of the digitalis group of drugs is large, but 
digit.'ilis alone is well absorbed from the alimentary tract of man. 
.‘ftn>]>hiinihus. convaliaria, squills, etc., are both poorly and irregu- 
larly absnrhL-fi. Strophanthus deserves special mention, because 
if !s ICO times as active as digitalis, yet the official dose is only half 
th.at of digitalis, and it is often given in equal doses. The irregu- 
larity o! its absorjttion is of greater importance than the fact that its 
altsnrption is generally poor, for in some cases serious poisoning has 
resulted from the rapid ab.^orption of the customary dose.^’ We are 
amvinced that, strophanthus should never be used for oral adrainis- 
tnation to man on account of the danger of serious accident, despite 
the fact tliat it often has been so used with satisfactory results. 

^The subjects of ab.'Oiqttion, persistence of action and elimination 
of digitalis are so closely related that we will discuss them together 

Ilritciu'r. K. A., ,-ind Bailey H. C.: Clinic.M U5c of Stroplianthns, .lour. Am. 
.Mc'l. A5 .‘:i.. 1010, !v. if.nr. 



EGGLESTON: SOME NEWER CONCEPTS IN DIGITALIS THERAPY 637 - 

in the closing section of this discourse, mile digitalis is generally 
M-ell-absorbed from the human alimentary canal, several instances 
imve come to our attention in which absorption was very unsatis- 
factorv.'s jn some instances the poor absorption is unquestionab y 
due to some individual peculiarity on the part of the patient or to 
some factor in his condition. In others, hmvever the fauh seems 
to lie with the digitalis, and my colleague. Dr. Robert A. Hatcher, 
has been able to throw some light on this matter. His work has 
not yet been published and is still incomplete, but the following 
observations seem highly significant: Digitalis can be readily 
separated into two fractions by extraction of its aqueous solu- 
tion with chloroform. The chloroform-soluble fraction is readily 
absorbed from the alimentary tract of the cat, while the chloroform- 
insoluble fraction is poorly and irregularly absorbed. Both fractions 
are active when injected intravenously, manifesting the typical 
actions of digitalis. The two fractions vary widely in the relative 
proportions in which they are present in different samples of digitalis, 
and at least one of the samples of digitalis lyhich showed very poor 
absorption in man contained relatively very little of the chloroform- 
soluble, absorbable fraction. 

Dr. Hatcher has supplied me with solutions of these two fractions, 
of equal activity by the cat test, and these have been administered 
to a number of patients to observe their absorption. These observa-. 
tions, too, are incomplete, but they have shown quite definitely that 
the chloroform-soluble fraction is well absorbed from the human 
alimentary tract while the chloroform-insoluble fraction is absorbed 
poorly. Comparing the amounts required to produce minor intoxi- 
cation or full therapeutic effects, nearly four times as much of the 
chloroform-insoluble fraction as of the chloroform-soluble is required 
to produce similar effects. This is true even when the two fractions 
arc given on different occasions to the same patient. The rate of 
absoqition of the chloroform-soluble fraction seems to be quite equal 
to that of the best digitalis, but we do not yet know that it is any 
more rapid. The results of these observations will be reported in 
detail at a later time.'® 

It has been shown that digitalis of high grade is generally well 
absorbed from the digestive tract of man, and it seems apparent 
Biat the absorption of a single dose is completed within six hours 
Recently, Pardee (unpublished) has shown that there is definite 
electTOcardiographic evidence of considerable absorption in from 
two to four hours, and the observations of Lev^^ (unpublished) and 

Phan«acologj- of Digitalis, Bull. 

- this .on.: 

.\,n. Med. .\ 5n. lOoo ^ Body. 

l>ir.ita!iMlc-iy. Jour, k;!.' Med Absorption ofki 
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of RobinsoiE® confirm tliis. These observations are quite at variance 
M-ith the rather general belief that digitalis is slowly absorbed. 
That belief seems to have been based on the older mistaken idea that 
from three to six days were always required to secure digitalization 
in man, which, in turn, arose from the administration of single doses 
which were too small. We know now that digitalis is fairly rapidly 
absorbed and that full digitalization can be secured by oral adminis- 
tration certainly within twenty-four hours after the first dose, and 
frequently within ten hours. 

Through the work of Hatcher-’ on animals and of Eggleston,-” 
Cohn and his associates, Robinson and others, on man, it has been 
proA'ed that the action of digitalis on the human heart may persist 
for periods up to two weeks or longer after administration has been 
stopped. This persistence of action is one of the valuable features 
of digitalis as a cardiac remedy and its recognition is of considerable 
therapeutic importance. In the first place it accounts for the 
phenomenon previously called “cumulation,” and always somewhat 
shrouded in mystery. Taken together with the knowledge of the 
rate of absorption of digitalis, and of its average dose for man, it 
dcmon.stratcs the fact that it is quite unnecessary to administer 
digitalis at the short intervals customarily observed. It Is never 
necessary to administer a dose more often than every four hours, 
and a six-hour interval is generally preferable. Further, when a 
patient is to be kept upon the continuous administration of a small 
dose of digitalis this need be taken only once daily instead of being 
diAoded into two or tliree doses. Finally, the persistence of action 
must always be kept in mind when one considers the administration 
of ouabain (crystalline strophanthin) or amorphous strophanthin 
intravenously or intramuscularly, for the doses of the latter are 
commonly large, in terms of actu'ity, and serious or fatal poisoning 
has occurred from such injections in patients aaEo haA'e recently 
been receiving digitalis. 

Tlie mechanism of this persistent action is not definitely under- 
.‘■Tood, but the evidence seems to indicate that it is due to the firm 
ii.xation of a small amount of the drug in tlie tissues of the heart 
Avhere it continues to exert its actions. One of the strongest reasons 
for bclicA'ing this to be the case is the fact that digitalis disappears 
from the blood stream A'ery rapidly after intraA'enous injection in a 
A’ariety of .animals. Some earlier pharmacologic experiments also 
seem to indic.atc that the heart is cap.able of storing minute quanti- 
ties of the digitalis bodies. 

^ crA" recently ]\ardee”’ has studied the rate of the elimination 

~ lyjc. cit. 

“ Pcr?!5t<?nro of the .-Action of U>e DiratalinF. Arch. Int, Med., 1912, x, 2GS. 

Clinic.il Oh5cn.-.otion? on the Duration of Diptalis Action, Jour. Am. Med. 
Arm.. 1912. In, 1352. 

" Kolcs on Difnl-ili? Medication. Jour. Am. Med. A“n., 1919, Ixxiii, 1S22. 
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of digitalis in man by administering the drug orally until a definite 
effect Avas produced and determining the dose required. a 

lapse of an interval during -vv’hich no digitalis was administered the 
same preparation was again given and the amount determined 
which was required to reinduce the effect previously produced) ^ In 
this way, using a single sample of tincture of digitalis, he determined 
that the rate of elimination amounted to about twenty-two minims 
per day. This figure, of course, applies only to the ^ particular 
specimen of digitalis with which he worked, but it is significant and 
agrees with the general impression that from to 2 grains of 
digitalis (15 to 20 minims of the tincture) can generally be adminis- 
tered over long periods of time to prevent the recurrence of heart- 
failure, and without producing intoxication. 

Finally, in closing, let me refer briefly to the investigations of 
Hatcher and Eggleston^^ on the elimination of certain digitalis 
bodies from the animal organism, since they throw some light on the 
mechanism by which elimination is accomplished. Their investiga- 
tions show that in animals at least both the liver and the kidneys 
participate. The liver seems to be capable of rapidly fixing, and 
probably also of destroying or decomposing, a large proportion of 
ouabain after its entrance into the blood stream. O^er tissues in 
tlie body also apparently can fix rapidly and thereby remove from 
the blood stream large amounts of ouabain, but the liver seems to 
be the organ chiefly concerned in the elimination. The part played 
by the kidneys is normally relatively insignificant. 'I’lTiether or 
not these are the mechanisms involved in man is not known, and at 
the present time there seems to be no method of attacUng the 
problem in the human being. 


ROENTGENOLOGICAL ASPECTS OF LOWER RIGHT 
QUADRANT LESIONS.^ 


By F. H. Baetjer, M.D., 

AKD 

Julius FnrEDENWALD, M.D., 

haltimohe, md. 


_ The diagnosis of lower right quadrant lesions is a matter of ereat 
importance; not only is tins because of the frequent oceurrenre S 
appendicitis, but because of other lesions which are apt to pXnt 

<1.0, the 

Cily. Mtl mr""' iWatio., A, kali. 
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tliemselves in this region, the differential diagnosis of which is often 
fraiiglu with much difficulty. 

.-Vinong the affections most frequently observed in the lower right 
quadrant of the abdomen may be mentioned; 

1. Appendicitis. 

2. Incompetent ileocecal valve and ileal stasis. 

3. Dilatation of the cecum with retention. 

4. Adhesions and angulations. 

0 . Ulcerations due to tuberculosis. 

G. Ulcerations due to carcinoma. 

In the roentgen-ray study of lower right quadrant lesions both 
bismuth meals and bismuth enemata must be employed When 
the bismuth meal is taken it ordinarily reaches the cecum in five to 
eight hours, according to the character of the meal, and the trans- 
verse colon in twelve hours. Delay in the passage of the bismuth 
may be due to a dilatation of the cecum, to ptosis or to adhesions, 
to ileal stasis and angulation; ulcerations or carcinoma. The 
bi.miutli enemata supplement the information obtained by the meal. 
The.sc con.sist of 5 ounces of bismuth subcarbonate to the liter of 
water, to which sufficient mucilage of acacia is added to suspend 
the bismuth. Tiie patient is placed in the knee-chest position, and 
the low enema is allowed to run in slowly by gratdty. This method 
of examination is especially useful not only in determining lesions of 
the lower Itowel but also of the lower right quadrant. 

1. Appendicitis. Acute Appendicitis. Pfahler has called atten- 
tion to the diagnostic value of the roentgen ray in acute appendicitis 
in cert.iiu instances, in that in those cases in which sjunptoms of 
acute appeiulicitis appear, due to beginning pneumonia in the 
lower right lobe, the lesion can be demonstrated in the lung, thus 
tlifferentiating pneumonia from appendicitis, and that by filling the 
colon and thus detcratining the area of acute tenderness acute 
appendicitis may be differentiated from other acute lesions in the 
lower right quadrant. 

Chronic Appendicitis. A roentgen-ray e.xamination of the 
appendix itself in its chronic state is capable of rendering valuable 
service in many instances. This, of course, only applies to those 
cases in wliich the lumen is patent, while in the very chronic forms 
the lumen of the appendix may be completely closed as a result of 
an obliter.ative process and consequently the bismuth will fail to 
enter and the appendix naturally cannot be visualized. Case 
recommends a special technic for the examination of the appendix, 
and emphasizes two points: (1) The necessity of examining the 
patient in a liorizontal position, with the screen over the abdomen 
and the tube underneath tlie table; (2) the necessity of palpating 
tiie abdomen under the screen with tlie gloved finger or preferably 
vdth a wooden spoon and noting the localized tenderness. The lime 
of the e.xamination is of some importance. In six hours usually the 
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cecum is fairly filled, and at that time the appendix under palpa- 
also probably fill. From this time on until the bowels 


tion will 


are 


empty and frequently for some time afterward the appenmx 
remains visible. The ordinary technic will frequently not show the 
appendix, so that we must first find the appendix fluoroscopically 
and make a roentgenogram in the position in which the appendix is 
visible, ^^dlen the appendix remains visible for more than a day or 
two after the bismuth examination it is, in proportion to its poor 
drainage, a dangerous appendix. There are certain^ instances in 
which the bismuth shadow' may persist for days, and in one or two 
instances it has been seen for w'eeks after the bismuth examination. 

\\nicn visualizing the appendix the tenderness can often be local- 
ized immediately over it, and if the appendix be moved by the 
hand or spoon the tenderness will move with it. When the appendix 
is retrocecal the cecum must be pushed aside to visualize the appen- 
dix. A great majority of these retrocecal appendices show tender- 
ness upon direct palpation. In those cases in which there is no 
tenderness appendicitis may usually be excluded, but if the cecum 
is adherent there is always a possibility that this is due to some 
inflammation of the appendix in the past even if the appendix is 
visualized and not tender. Pfahler claims that if there is localized 
tenderness over a fixed cecum, even if the appendix is not visualized, 
it means a pathologic appendix. The frequency of 'the visualization 
of tlie appendix by means of the bismuth meal is a much disputed 
point, varjdng according to several authorities from 35 to 90 per 
cent. The w'riters, however, do not believe every visualized 
appendix is necessarily pathologic. An appendix can be frequently 
found w'ell-filled with bismuth, yet lying perfectly free, no signs of 
adhesions and the appendix emptying with the emptying of the 
cecum. Under certain conditions it seems there is no reason, why 
the appendix should not fill without being pathologic. On the other 
hand, when we find an appendix filled with bismuth, curled up and 
fixed, this invariably means some pathologic process is present. 
When chronically inflamed an appendix is frequently adherent to the 
structures surrounding it. It may be fixed throughout its length 
or only partially so. It is a frequent occurrence to find the tip fixed 
uith the body of the appendix Ijdng free. If the appendix be 
palpated under these conditions the tenderness would indicate the 
presence of the chronic inflammatory process. The kinking of the 
appendix, w'hich remains constant, is, according to Pfahler a 
significant sign of adhesions; and w'hen the appendix constantlv 
points upward toward the gall-bladder region there is good ground 
to believe It to be m a pathologic state. The writers’ experiences 
m this parucular case agree with the findings of Pfahler Attentinn 
has been called to the fact that in cases of chronic appendicitb 
when studied fluoroscopically and radiographically, Se pyloric 
end of the stomach ,s frequently observed to be hing down^^ the 



642 BAKTJER, FRIE^^DE^^^VALD: lAi'^N'ER RIGITT QUADR.VKT LESIONS 

lower right quadrant region. This is not due to adhesions but 
probably to the omentum wandering toward the inflammatory 
process. In such instances the stomach, when viewed under the 
lluoroscopic screen, can be moved to its normal position and yet will 
immediately upon release of the hand return to the lower right 
quadrant region. The reason for this abnormal position cannot be 
explained, but is probably due to some chemotactic attraction, and 
when present is a very definite indication of a pathologic appendix. 
At times, however, this position is due to adhesions from the appendix 
extending into the omentum, thus actually causing the stomach to 
be adherent in that position. We have frequently pointed out how 
partial obstructions of the pylorus due to inflammatory conditions 
arc liable to lead to the production of adhesions extending to the 
lower right quadrant region, dragging tlie stomach in that direction, 
and thus the appendix may become secondarilj' afl'ected. Adhesions 
associated with the appendix may, however, extend to the surround- 
ing structures and may lead to varjdng degrees of cecal and ileal 
stasis, and even to partial colonic obstruction. While the roentgen 
ray renders valuable service in the diagnosis in many instances of 
chronic appendicitis there are a certain number of cases in which it 
does not demonstrate the condition or where its results may be mis- 
leading. This may be due to the fact that on account of its unusual 
position the appendix cannot be visualized or that its lumen is 
closed, due to an obliterative process, or for some reason the bismuth 
is prevented from entering, or there may be an absence of tenderness, 
especially between attacks. Both Carmen and Case have called 
attention to the fact that although retention of the bismuth in the 
appendix in plates does not necessarily always point toward a patho- 
logic condition, yet on the other hand the appendix may be markedly 
diseased without being visible in the plates. In cases of subacute 
ay)pendicitis, on account of the inflamed state of the appendix, 
the meal frequently will not enter, and there may be no adhesions, 
h'luoroscopically and radiographically nothing abnormal can be 
demonstrated in this region. The only sign that can be elicited 
will be tenderness over the appendix region. This tenderness, 
however, is also seen in a chronically distended cecum, and con- 
sequently it is not always a diagnostic sign referring to the* appendix 
alone. 

Attention must also be called to a patent source of error which 
should always be borne in mind. As a reflex condition a chronic 
appendicitis may give rise to a picture somewhat similar to that 
observed in duodenal ulcer; that is, there is gastric and duodenal 
hypermotility, with a definite filling defect and deformity of the 
duodenal cap; if this picture is rather marked and the appendicular 
adhesions arc slight, one can understand liow a chronic appendicitis 
might be mistaken for a duodenal ulcer, and in fact this error is 
sometimes made. In instances of this kind the plates must be most 
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corcfully studied, repeated raaminations made if “ 

most instances a combined fluoroscopic examination, study ot the 
plates, together with the clinical history, will point to the correct 
diagnosis; but even at times after a most careful investigation in 
cverv direction the correct diagnosis may still remain m doubt. 

2 * Incompetent Ileocecal Valve and Heal Stasis. This condition 
is usually indicated by the fact that at the end of twenty-four hours 
after a bismuth meal the ileum is entirely empty, and yet at the 
end of thirty-six to forty-eight horns the terminal ileum is filled, 
indicating the presence of regurgitation from the cecum to the ileum, 
due to an incompetent ileocecal valve. According to Case, in about 
one-sixth of three thousand persons examined, most of whom were 
constipated and all affected with gastro-intestinal disturbances, the 
bismuth enema passed the iliocecal valve and filled the terminal 
ileum for certain distances. The ileocecal valve is normally com- 
petent and evidence of incompetency of this valve is indicated by the 
reflux of the bismuth meal from tlie colon into the ileum. Case 
insists that roentgenoscopic examination for this purpose must be 
conducted with the patient horizontal so that accurate visualized 
palpation may be practised under the fluorescent screen. Not 
infrequently, by means of massage in tlie antiperistaltic direction, 
bismuth may be forced back into the ileum from the cecum, which 
indicates marked incompetency. 

His method of testing the competency of the valve is the follow- 
ing; “The patient should lie supine on the horizontal fluoroscopic 
table. It is not necessary to introduce the rectal pomt or colon tube 
more than one or tivo inches'. The container should be placed not 
higher than tv.-o feet above the patient and the barium or bismuth 
enema allowed to flow by gravity, the course of the bismuth column 
being watched fluoroscopically. Ordinarily 1200 c.c. of the barium 
enema at 100° F. will suffice to fill the colon. It is important that a 
uniform technic be followed. I insist on seeing, by means of the 
lluoroscopc, that the cecum is well filled . Massage of the abdomen 
oyer the shadow of the cecum is practised in the antiperistaltic 
direction. Still further to ensure complete filling of the cecum the 
patient is sometimes asked to lie on tlie right side for ten to fifteen 
mmutes after the injection of bismuth, and a second examination 
IS made when tlie patient returns to the table after evacuating the 
colon. 1 he roentgenograms are made with the patient hdng prone 
date antmor, rather than lying supine, plate anterior. In the 
l.itltr poMtion saddling of the ileum over the ileopectineal line 
inny lend to a confusion.^ In marked cases of ileocolic valve insuf 
ficicncy, however, there is never any difficnifv Jn ^ i 

terminal ileum.’' ^Yhen the bisnS . i recognizing the 

■■ilioiit four hmirs in the ileum while “ 

ileum is normally empty of contenS n! ? ■ ° 

he oceationctl by spasm', ineompetency of the iC S SfL”! 
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of adhesions, displacements, prolapse or tumors; dilatation of the 
terminal portion of the ileum points to obstruction. In the study 
of ileal stasis care should be exercised to determine the emptying 
time of the .stomach, inasmuch as any delay in the evacuation of the 
stomach may prevent the meal from reaching the ileum. Wlien 
the bismuth is given by mouth and we find an actual regurgitation 
of the bismuth from the cecum back into the ileum, we are probably 
dealing with a true incorapctcncy of the iliocecal valve. Incom- 
])ctcncy, hon-ever, may be produced by means of the bismuth 
encmata if the enema is put in under too much pressure. When 
this is done, extremely violent antiperistaltic waves are set up which 
force the bismuth tJirough the \’alve. The writers have repeatedly 
failed to demonstrate this incompetenc.y bj*^ the bismuth meal and 
yet incompctcncy could be produced by giving the enema under 
forced pressure, so that one must be very careful in drawing con- 
clusions when the examination is made by means of enemata. 

3. Dilatation of the Cecum with Retention. When the bismuth 
meal is taken it ordinarily reaches the cecum in from seven to ten 
hours. Delay in the passage of the bismuth may be due to dilata- 
tion and retention in the cecum, which can easily be discovered by 
means of the roentgen ray. Tlie cecal stasis may in some instances 
he associated with a chronic appendicitis, and both may, as Brown 
lias pointed out, be due to high degrees of enteroptosis’ as a result 
of ti sccondtiry low-grade inflammatory process. The degree of 
cccal stasis may ^^^^y markedly in various individuals, twenty-four 
or even forti-eight hour retention not being unusual in some indivi- 
duals, While the roentgen ray points out clearly the location of the 
cccimi and colon, yet ptosis is a question of minor importance; 
s:iniiiarl\- the position of adhesions and membrane attachments only 
])lay an important role insofar as they may lead to an interference 
wiih the function of the bowel. It is not the position of the cecum 
and colon with wliicli we arc most concerned but the functioning of 
thi.s iionion of the digestive tract, for directly in proportion to 
disturbances of function are symptoms of retention and partial 
obstruction ])roduced. 

Ihc roentgon-ray examination of the dilated cecum lias probably 
tlirown more liglit upon this Dpe of constipation than we have here- 
tofore had. It is interesting to note that with a dilated cecum the 
patient may frequently not complain of constipation, on the con- 
trary, .‘^tatc that the bowels move regularly every day. Yet in these 
cases one will iiiid that a large part of the bismuth will remain in 
the cccnin from forty-ciglit to one hundred and twenty hours. The 
bismuth will become ahno.st adherent in masses to the sides of the 
cecum and allowing only a small clianncl in the center. In some of 
the most obstinate eases when the cccum has been explored these 
feeal masses are so adherent to the walls tliat wlien removed there is 
sometimes bleeding of the tuucous jnembranc beneath. This must 
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of necessity cause a low grade of inflammation of the cecum which 
will frequently extend to the appends. In such cases on operat o 
when a^chronically inflamed appendix is found, one must remembe 
the primary cause is not in the appendix but in the cecum, and 1 
removal of the appendix will not be of benefit to the patient. 

AYilms has described a condition affecting the cecuin 
mobile cecum, which is a movable atonic cecum. But hUle atten- 
' tion is now attached to this condition, for here too change m position 
plays but a A^ery insignificant role; it is the ai^erent fixed cecum 
which is the seat of stasis and which is productive of symptoms.^ ■ 
By means of the roentgen ray and screen we are able to determine 
the presence of adhesions surrounding the cecum, the position of 
such adhesions and how far tliese interfere with the motility of the 
bowel. Important advantages are frequently obtained by means 
of the fluoroscopic method in the study of the cecum and its sur- 
rounding structures. By means of palpation under the fluorescent 
screen manj' important conditions may be noted. It is by this 
method of examination that the identification of various areas of 
pain on pressure, the question of motility, and separation of loops 
of intestines surrounding the cecum may be observed. 

4. Adhesions and Angulations. Attention has already been called 
to the angulations and kinks which may occur to the lower right 
quadrant due to adhesions and uhich are usually readily recog- 
nized by means of the roentgen-ray. The adhesions may not, 
however, he limited to the appendix but may be associated with the 
cecum, at times causing marked fixation of this portion of the 
intestine, or may even be connected Avith the ascending colon or the 
ileum causing various degrees of obstruction, or may be due to 
pelvic inflammatory conditions producing a similar effect. In fact, 
the terminal ])ortion of the ileum is a common seat for adhesions. 
On operation one frequently finds in cases of chronic appendicitis 
that the appendix itself is perfectly free and no adhesions are 
observed around tlie cecum, but the terminal ileum -appears fixed 
and frequently kinked, so that the ileum beneath the kink becomes 
dilated and at times almost obstructed. 

All of these conditions can be easily detected by the delay in the 
passage of the bismuth, which AA-ill be revealed in the plates, and bv 
means of the fluoroscoiic. 

ns .Klhesions ave dotected by changes and delays in 
inMlS;. MinpT 4ard- 

tubcrcnlosis \\ccordingr\E'S^^^ 
s.a;;;™,hisfet" ona“itt 

drnnnc nifnrmMion of colonic niccrations, though tlraSn^cofSe 
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shadows does not exclude this condition absolutely. Tlie roentgen- 
ray picture presents hypenuotility of the bowel, complete evacua- 
tion often occurring in from twenty to twenty-four hours, though a 
small amount of barium may be left in the rectum at the end of this 
time. In many instances Brown and Sampson found the barium 
in the sigmoid, the rest of the intestine being empty although a 
small gastric retention of bismuth was still present. In many cases 
the cecum and ascending colon manifested the greatest hj^ier- 
motility. A most important sign is the spastic condition of the 
bowel involving usually the cecum and cecocolon; the bowel has 
also an irregular appearance presenting definite filling defects at the 
scat of the lesions. The presence of this intestinal hj^permotility, 
spasm and filling defects give, according to Brovm and Sampson, 
in a patient with pulmonary tuberculosis almost definite evidence 
of colonic tuberculosis. 

AMiile the above signs are associated witli colonic tuberculosis, 
at the same time a very spastic irritable bow’el will frequently be 
very improperly filled, due to spasm, and give almost an identical 
pictiue as that seen in tuberculosis, so that one must be extremely 
careful not to assume that every case of spasm and improper filling 
is due to tuberculosis. 

6. Ulcerations Due to Carcinoma. In this condition there is a 
definite filling defect in the cecum, due to the carcinoma. This 
defect is large, serrated and constant in all the plates. In addition 
on fluoroscopic examination there is localized tenderness and fixa- 
tion. Carcinoma of tlie cecum may exist for a long period of time 
before obstructive sjmiptoms are noted. It is important in all 
instances to cx'ercise great care to be positive of the roentgen-ray 
findings by both fluoroscopic examinations and bismuth enemata. 

In a special instance which has come to our attention in which 
a capable roentgenologist made a diagnosis of carcinoma of the 
ascending colon, and in whicli the diagnosis was confirmed by all 
the methods usually practised bj’- roentgenologists, the filling defect 
and partial obstruction was found due to the dragging down of the 
bowel by adhesions connected v^dth an inguinal hernia. 

Diagnosis of carcinoma from filling defects should never be made 
from a single examination. If tlie bowel is not completely cleared 
the bismuth may flow around a small mass of fecal material, which 
will give a filling defect. In such instances it is always well to wait 
several days and then have the bowels thoroughly cleansed by 
means of cathartics and enemata and repeat the examination. If 
the filling defect jicrsists in the same position it is extremely unlike^' 
that this is due to a bit of fecal material, but must be a true filling 
defect whicli points probably to malignancy. Small malignant 
masses, however, can exist in which the growth is so situated that 
even under the most careful axamination no filling defects can be 
made out by means of the bismutli examination. The bisraiitli 
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enema is the method par excellence iov examination of colonic 
growths. A large sized groivth not producing 
frequently overlooked by means of the bismuth meal, but wil 
almost invariably be shoum by the enema method. Ihis is par- 
ticularly true when located in the descending colon and sigmoid, 
whieli are seldom properly filled when the bismuth is giveu by 

In conclusion, we hope that we have shovni the great aid afforded 
by the roentgen-ray examination in the diagnosis of lesions in the 
lower right quadrant. We must bear in mind, however, that this 
is but one of the many methods by which conclusions may be drawn 
concerning these intricate disturbances. Like all other methods of 
diagnosis, at times, by faulty interpretation of shadows, we may be 
led to a vTong conclusion. As with other lesions the lower right 
quadrant disturbances should be studied in conjunction with the 
clinical signs. If the roentgen-ray interpretation is diametrically 
opposed to all the clinical findings and the two methods cannot be 
harmonized it is probably wise to adhere to the clinical interpreta- 
tion. In other words, no one method of diagnosis must be looked 
upon as absolute. 


ERRORS m THE DIAGNOSIS AND TREATMENT OP 
DUODENAL ULCER.^ 

Bt John Dudley Dunham, A.B., M.D., 

COIiTJMBTJB, OHIO. 

Duodenal ulcer without complications is to be considered in this 
paper. 

_dhe anamnesis inll always be considered the most important 
single faetor upon which to predicate a diagnosis of this disease. After 
describing the tjiiical history, Moynihan says; “It is therefore 
not necessary to the attaining of a diagnosis that any examination 
ot the patient be made; the anamnesis is everjdhing, the physical 
examination is relatively nothing.” 

hi a footnote the distinguished author disclaims any desire tc 
c mnnate an examination in the diagnostic procedure. The history 
. eic})te(l as t>pical of duodenal ulcer is well knovm, but as ha' 

S ^ the dasl lStoT; 

mpiired in Mo.wiihan s postulate without having the disease 
A diagnosis o duodenal ulcer should never be made wMmut . 
diorougii general examination. One requires chemical tests Til 
Mod, „ri„e. « Mood count, a tt anl ttsl 

Mav!Te2a Gastroenterological Association 
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important of all, fluoroscopy of the chest and abdomen. Lavage 
eight hours after a Riegel meal is also important, indicating at times 
a gastric stasis not shown -nith barium. 

No one of the above measures will prove the existence of duodenal 
ulcer, but all will aid in the difl’erentiation of other diseases with 
similar histories. 

There are no chemical changes in the chyme tjT>ical of uncom- 
.plicated duodenal ulcer. Neither has the presence of occult blood 
in the chyme or stool any diagnostic value. 

Hemorrliage is a late complication and proves neglect on the part 
of the clinician. 

^Yhen we cease to recognize hj'perchlorhydria and gastric neurosis 
as entities, we will overlook fewer early cases of duodenal ulcer. 

Fluoroscopy of the chest will frequently disclose an enlarged 
aorta. 'J'his condition, with or without sjnnptoms of an aortitis, 
is often present and suggests a syphilitic duodenal ulcer or visceral 
lues. Either of the latter diseases is easily confused with simple 
chronic duodenal ulcer. 

Fluoroscopy of the pylorus and duodenum is an invaluable diag- 
nostic aid when one secs an early hyperperistalsis followed by a 
later hyqjoperistalsis and duodenal distortion. 

Bourcart^ has found all patients with round ulcer of duodenum 
liavc sagging ^•iscera. 

This is quite contrary to twenty years’ experience in my owm work. 
I leer of the duodenum has rarely been associated in my patients 
with vi.sceroptosis. In fact the presence of the latter has been 
considered a diagnostic sign against ulcer. 

A roentgen aiq^carance of local constriction in the cap of the 
duodenum with local tenderness is strong evidence of duodenal ulcer. 

Palpation for a tender .spot should be made while the patient is 
in jTont of the screen. This is the only accurate means to associate 
the rocjitgen defect with the pain point. In fact, pressure over the 
tender area mil often cause spasmodic contraction which may be 
seen in the greater curvature. 

Diagnostic acumen mil not be improved so long as we are content 
to say the patient has either duodenal ulcer, appendicitis, chole- 
cystitis or visceral lues. In most instances, painstaking study will 
enable one to decide upon the correct diagnosis. 

Iwo patients with the so-called pathognomonic history were 
lound to have an uncomplicated cholecystitis without disease in the 
duodenum. Tlie following case illustrates another error in diagnosis 
after a rather careful history had been secured. 

^ On January 2G, 1914, Ylrs. II. L., aged thirty years, was examined. 
I' amily history is negative. She liad one miscarriage at three 
months’ gestation. I'ive years ago she was operated upon for ectopic 

■ I’cv. iii'-'I. ,I(. Sni.-'c roiiiatuie. Mny, 
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pregnancy. The appendix, one ovary and both tubes were removed. 
Six months ago she began to have burning, distress and eructations 
tliree or four hours after meals. The same symptoms are felt from 
1 to 2 A.M. She is relieved by food or soda. The pain is never 
sufficiently acute to require opiates. There is_ occasional nausea. 
The appetite is good and a tendency to constipation exists. W eimer 
vomiting, chills, fever nor jaundice has been expenenced. the 
patient cannot eat acid foods or condiments without later distress. 

Examination: Hemoglobin, 80 per cent. Erythrocytes, 4,100,000. 
Leukocytes, 4500. Blood-pressure; Systolic, 125 mm.; diastolic, 

85 mm. . i -j- no 

Ewald test-meal; Free hydrochloric acid, 64; total acidity, 92. 

Benzidine test for occult blood markedly positive. 

The stomach is empty six hours after a Riegal meal. 

The stool indicates the presence of occult blood upon repeated 
examinations following a meat-free diet. 

The urine is normal. Percussion, auscultation and fluoroscopy 
of chest is negative except for a slight enlargement of the aortic arch. 

Fluoroscopy of the stomach reveals a persistent, rather extensive 
filling defect in the antrum pylori. Rectal and sigmoidoscopic 
examinations are negative. Diagnosis: Duodenal ulcer. An 
operation revealed a normal gall-bladder, pylorus and duodenum. 
The. liver, so far as it could be observed, was covered with small 
yellowish-white spots. 

The intra-abdominal glands W'ere enlarged. A portion of the 
liver was excised, sectioned and found to show the histologic charac- 
ter of a gumma. 

A few days after the operation a Wassermann test of the blood 
serum was two-plus positive, Craig system. Mercury and sal- 
varsan cflected an apparent cure, which has continued for six years. 

Visceral, sjqihilis is frequently accountable for errors in the diag- 
nosis of duodenal ulcer? 

The above-cited case in 1914 persuaded me that a routine Wasser- 
mann test should be made upon every patient with chronic digestive 
disturbances. This practice has been followed for the past five years. 

It is indeed surprising to note the frequency of lues as the cause 
of apparent duodenal ulcer. 

_ In a review of my case records numerous instances are observed 
in winch gastro-enterostoray failed to cure duodenal ulcer per- 
manently An unrecognized lues of the viscera unquestionably 
accounted for some failures. 

Cast ex ami iMatliis’ do not hesitate to affirm, on the basis of their 
personal observation that before the age of thirtv vears tardy 
inhcnted s>Thi is is the cause of 90 per cent, of the cask of gastS 
and duodenal ulcers and 10 per cent, are caused by acquired sj^hilis. 

’ .\bstrr,ct, .Totir. Am. Med. Assn., lOlS, Ixxi, 321. 
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jMy 0i\-n observation does not justify this high percentage. 
However, until the last five years some of my diagnoses have been 
incorrect. 

After every method of examination — laboratory tests of chjnne 
and stool and fluoroscopy of chest and abdomen have been employed 
— one should make a thorough search for the stigmata of syphilis. 

After making a diagnosis of duodenal ulcer, if one finds signs 
suggestive of s^^philis the patient should be given the benefit of anti- 
luetic treatment. This course is indicated even in the absence of a 
positive H\assermann test. 

Internists, as a rule, will agree that the term “cure” following 
gastro-enterostomy is a misnomer and should be considered “arrested 
cases.” 

Late recurrence of duodenal ulcer is more frequently observed 
by the internist than by the surgeon. 

Errors in diet with the use of condiments and acids will often 
cause a recurrence of the hunger and night pain, months or even 
years after operation. A patient is with difficulty convinced that 
life-long attention to proper diet is necessary to prevent a return of 
ulcer after gastro-enterostomy. 

Occasionally operation fails to reveal a duodenal ulcer. 

A patient with a typical duodenal history was operated upon 
and the surgeon failed to demonstrate any evidence of ulcer. A 
few days later death ensued, following cerebral hemorrhage. At 
necropsy a linear ulcer in the posterior aspect of the duodenum, 
nitli only slight cicatrization, was seen. This patient would prob- 
ably have been amenable to medical treatment. 

Rigid medical treatment in a hospital should be employed before 
a surgical operation is undertaken. I am firmly convinced that 
haphazard medical treatment is responsible for many failures. 

Absolute gastric rest is impossible during life, but every effort 
.should be directed to approximate that state. 

The patient should be given an effective dose of oleum ricini with 
the beginning of the treatment. He should then be kept in a 
horizontal position in bed for ten to fourteen days. During this 
time he must use the bed-pan and not be allowed to raise his head 
above the pillow. Thirst should be met with clysmata of water 
(not saline solution). Nutrient cneraata may be added. 

'I he duodenal tube is a foreign body near the scat of ulceration 
and should not be employed. It is, furthermore, usually a source 
of annoyance to the patient. 

Alkaline drugs are well known as stimuli to gastric secretion at an 
interval after their ingestion, and should be omitted. 

Nothing is to be given by the mouth during this ten to fourteen 
day ])criod. A modified milk and oatmeal diet is then administered 
at frefpicnt intervals. Quantity and variety of non-irritating foods 
arc then added during the remainder of the four weeks’ hospital 
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residence. At no time during the treatment is more than a three- 
hour interval allowed to elapse betAveen feedings. _ 

The patient must spend most of the four weeks m bed. rollow- 
ing the hospital treatment, six meals daily must be taken for at least 
one year. Irritating foods, such as acids, condiments and fried 

foods, arc forbidden. , 

A regimen such as outlined above will arrest the sj^ptoms and 
apparently cure an astonishingly large number of patients for long 
poriods* 

After the physician has convinced himself by antiluetic treatment 
^ or by rest cure in bed, or by both, that the patient is unimproved, 
' then and then only should a surgical operation be undertaken. 


CORRECTIONS VERSUS COMPENSATION OP PHYSICAL 

DEFECTS. 

By Roger I. Lee, M.D., 

PROFESSOR OF HYGIENE, HARVARD HNIVERSITY, 

AND 

Lloyd T. Brown, M.D., F.A.C.S., 

CAMBRIDGE, MASS. 


The inauguration of a program of required physical training for 
Freshmen in Harvard College necessitated a survey of the general 
methods already in use. A scrutiny of the multitude of methods 
employed in many places readily showed there is no generally 
accepted agreement as to the fundamental principles involved in 
physical training. There was, of course, a common agreement that 
physical training is generally beneficial. Most people accept the 
dictum that the human body is definitely benefited by regular 
physical e.\'ercise. It is also generally agreed that the benefits of 
physical exercise can be traced to the mind as well as to the body. 
There is,_ however, no agreement as to the proper methods to be 
pursued in attaining this end. As a matter of fact the discussion 
and also the practice of the procedure to attain the general end of 
improved bodily condition is very largely concerned with a discus- 
sion of methods and fails to take into account the underlying 
principles. One finds that calisthenics, special gymnasium work, 
military drill and every form of sport are each heartily recommended 
ns the best method of achieving beneficial physical effects from 
physical training. 

It has seemed to us that methods were entirely secondary to the 
uiHlcrlying principles. It lias seemed to us that muscular exercise 
ropreseuted by so many foot pounds of work could be performed in a 

ule \ariety of ways. It also has seemed to us that the delivery 



G52 


Lilt:, BUOIV.X: cokhkctioxs of puvsical defects 


of Diuscular exercise was in a sense a prescription which should be 
based upon an intelligent examination of individuals. In other 
words, there is probably no blanket prescription, even though one 
may have to utilise, when dealing with large numbers of individuals, 
what may be called group prescriptions. Tlie ideal method would 
be, of course, to base a prescription upon each individual case, and 
like any medicinal prescription, such prescription takes into account 
-‘jpecial factors as couveuience, palatability, etc. Physicians do 
not write prescriptions for pills of such a size that they are too 
large to swallow, iror do they write prescriptions in fluid form for 
drugs which have a very bad taste which can be concealed under an 
a])propriate coating. A prescription for physical training therefore 
may justifiably be governed by convenience and palatability as well 
as by other considerations. 

.-Vs a preliminary to our prescriptions for plij^sical training we have 
made a coin]flete medical physical examination. This examination 
naturally revealed a certain amount of organic defects, some of 
which were capable of being corrected by standard medical pro- 
cedures. .A, certain number of these organic defects, however, 
might be benefited by physical exercise, even though they were 
permanent and not capable of correction by ordinary medical 
therapeutics or by physical training therapeutics. Such defects 
were at once classified as permanent defects not capable of correction 
but capable of adequate comi^cnsation. In connection with the 
medical pljysioal examination the individuals were also examined 
from the point of view of bodily mechanics which took into con- 
siJcrati.in Ivro factors, namely, the use of the body in the standing 
position and the u.se of the feet. The discussion of the classification 
of bodily mechanics and the general outline of the subsequent 
procedure has been made in another communication.^ In summary 
it was found that 20 per cent, of Harvard Freshmen had satisfactory 
use of the body, while in SO per cent, the use of the body was classified 
as being un.salisfactory. It is evident, therefore, that in the case of 
20 per cent, of the individuals the immediate problem was merely 
that of delivery of pliysical e.xercise in order to maintain the satis- 
factory use of the body. To our minds the method of phj'sical 
training is of no importance as an immediate problem in those 
individuals, fi'iie method of physical training is of some importance 
as a life problem looked at from the point of view that it is desirable 
to encourage indi\’idual.s to develop satisfactory habits of physical 
e.xcTcise. Irom that point of %dew there is a definite choice^of 
methods. It is obviously desirable to encourage some habit! of 
physical exeicise which can be maintained at least throughout the 
early part of adult life. But, as we have said,j^^the immediate 

• Brovm. L. T.: Am. Jour, Orthop. Surperj*. 1017, xv, 774, L«e. R. I., Brown, 
L. T.. nnd Geer, W. II.: In prc:--^. .-VnicricaniPhy.?IcaI Education Review. 
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nroblem in those individuals does not particularly concern methods. 
In the SO per cent, of individuals who use their bodies m a more oi 
less\insatisfactorv fashion there are definitely two problems, (1) the 
correkion, and (2) the problem of furnishing physical 

^ It is noteworthy there is no positive relationship between the 
muscular strength of the individual and the participation in physical 
exercise on the one hand and good bodily mechanics on the other. 
In other words, while those who use their bodies properly tended to 
have participated in some form of physical exercise and to have 
well-exercised muscles, nevertheless very muscular and very athletic 
individuals were also found who used their bodies in a very poor 
fashion. The general, though not tlie universal, tendency has been 
to accejit powerful musculature and the habit of physical exercise as 
approximately equivalent to a satisfactory use of the body. Our 
investigations have failed signally to establish this contention. 
At the very first wc were impressed with the fact that only a small 
portion of those who use their bodies in an unsatisfactory fashion had 
symptoms from this unsatisfactory use. At that time the employ- 
ment of the term “compensated defects” began. It was evident 
that there was a definite comparison between a heart lesion and a 
liodily lesion. There are many individuals with heart trouble who 
are in the stage of a compensated heart defect. Nearly all individ- 
uals with heart lesions have an early period of compensation and 
a goodly jiroportion continue their compensation tliroughout life. 
This compensation may be of a greater or less degree. The com- 
parison holds true of bodily defects. It is possible by good muscula- 
ture to compensate for bodily defects and to maintain this com- 
pensation throughout life. This compensation is likewise of varying 
degree. ^ A concrete example may be given: C, W. had infantile 
l)aralysis in early life, with a resulting marked deformity of his 
back. He enlisted early in the war, was accepted and served 
throughout the war without difficulty. He had big muscles and gave 
the cxtcriijil nppcaruiice when dressed of a large, powerful young 
man After the war he came to college and took up football, 
wjiu'h he had played m jireparatory school without difficulty Hard 
senmmaging. hmyever, brought on very definite sjTnptoms in his 
hack. Despite lus ])owerful muscles it soon became apparent that 
he lm( adequate compensation for the routine work in life even for 
arnn life, but the eomjiensation of liis back defect was not adeauate 
to enable him to play college football. Inasmuch as hi de^^^^ 
^trm tural it was not capable of correction but was merely canable of 
compensation. R therefore in this instance necessarl to 
eomiHTisation as the sole program. The case of P P ^ accept 
utslwod a further P "R i ^ 

If taXmt Ir* 

n examination he is elns'.ifiAfi no ” 1 es an exercise. 


On 


•*! <111 mnas oi game 
classified as “D,” or as hav 

,* 0, V('. o.— Kovrj'iw.v., 22 


exercise, 
ing very bad 
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mechanical use of the body, because he has very unsatisfactory 
position of his body in standing, and he furthermore uses his feet in 
an unsatisfactory fashion. The young man has built up an excellent 
degree of compensation for his functional defects, '\^^len he first 
presented hunself he was inclined to be indignant with his classifica- 
tion. It was of covuse to be expected that he had had no trouble 
with his back or Yith his feet. He was put in a group for special 



instruction in regard to bodily mechanics. In the meantime he 
continued his usual vigorous athletic activities. He appeared one 
clay coinidaining of his feet. To be sure, he had poor boots which in 
our experience is often the determining factor between compensation 
and failure of compensation in individuals who use their feet poorly. 
But the fact remains that despite vigorous athletic exercise and 
despite his powerful muscles his bodily mechanics failed because 
lie did not use his feet correctly. He has now had his intensive 
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instruction in bodily mechanics, and it is hoped that he will have 
his bodily mechanics corrected. Upon the foundation of corrected 
bodily mechanics he will have physical training which will not 
compensate for his defects, but will establish more firmly his 
corrected bodily mechanics. 

It has been our experience that back defects are usually fairly 
well compensated throughout young adult life. We believe this to 



3& 



650 LEK, BUOAVX: COTIHECTIOXS OF PHYSICAL DEFECTS 

more .simple to compensate bad meelnmics of the feet by the use of 
fight shoe.s or by plates than it is to correct their bad mechanics 
by sheer musculnr power. Consequently \Yhen compensation for 
the mechanical defects of the feet has been lost the individual is 
often led to try out a large variety of shoes and plates,, with the hope 
of restoring it. Compensation thus restored is always a potential 
of future trouble unless it is followed by the fixation of correct 
mechanics by education, habit and physical exercise. 

We believe that it is because the results of bad use of the feet are 
relatively so promptly evident that, on the whole, sounder opinions 
prevail in regard to correction versus compensation in the feet 
than in the back: but to our minds the same fundamental principles 
underlie every form of bodily mechanics. In our program we 
emphasize correction of all defects when present. Compensation 
ip reserved for irremediable defects such as structural changes of the 
back. Following correction we insist upon the fixation of correction, 
by plij^ical exercise in the corrected position, and following this 
stage we encourage general, all-around physical exercise in order to 
fix more firmly the corrected habit. In other words the stages arc, 
], correction; 2, fixation of correction; 3, the habit of exercise in the 
corrected jiosition; 4, firm fixation of corrected habits. Oiir e.xperi- 
cncc has cemfirmed this theoretical consideration because we have 
not found that faulty habits of bodily mechanics tend to be cor- 
rected to any extent by simple exercise. Therefore in the required 
cour.'C of phy.sical training we demonstrate to each individual 
.separately the proper method of standing even if he stands correctly. 
Idle clas>, as a whole, is given lectures demonstrating the principles 
of bf flib- mechanics. ,So far our program for further work has only 
embraced those who presented very bad bodily mechanics. These 
individuals arc divided into small groups and receive intensive 
in.'Jlrnction. The rc.sult of this instruction has been very 
satisfactory, as will be seen from the accompanying illustrative 
cliarr.s. Fig. In, 2a, 3n, positions assumed by three students at the 
time of their first examination. Fig. Ih, 26, 36, positions assumed 
!>y same students after receiving instruction in bodily mechanics 
when told to stand as well.as they could. 

These tracings were taken at random from a large series and bring 
out the fact that although the student started with no knowledge of 
correct bodily mechanics, at the end of his course of instruction he 
not only under.^tood the theory of it but could give a practical 
dcmon.st ration. 

It is not alway.s possible to achieve satisfactory success ufith each 
individual, but it is e.xceptional that we have not been able to change 
tho.so classified as “D,” or very bad mechanical use of the body into 
a cla.ssification of “B.” which means good mechanical use of the 
body. It will he noted that wc have concerned ounsclves mainly 
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„ WI, 25 ner cent, who presented the very bad mechanicat use of 
1 1 ho* ance the proUm was tentative and expenmental it 
was decided to await the result of a year’s experience in order to see 
wiiat a stgle personal demonstration 

for the bin croup of young men classified as C who hacl moaerateij 
unsatisfactorv mechanical use of the body. While it is true that a 
considerable number of these were energetic enough to correct 
themselves, nevertheless the general error of preferring compensation 
to correction was the more common. Yi'e now believe that it is 
neccssarv to broaden the intensive instruction so as to include the 
“C” group as well as the "D” group. This will be put into 
ojieration in another year. 

We would like to emphasize the importance of a proper nomen- 
clature in any system of physical training. A discussion which 
involves nomenclature has certain obvious advantages and dis- 
advantages. In general the disadvantages far outweigh the advan- 
tages. After all the purpose of nomenclature is to clarify one’s 
conception. Nomenclature 2 >cr se has no particular value. It is 
only of use when utilized as a means to an end. Too often nomen- 
clature becomes the end and not the means, and a discussion of 
nomenclature becomes distasteful because it is synonymous with 
quibbling. Also, it not infrequently suggests that a knowledge 
of nomenclature is a knowledge of the subject-matter concerned. 
In the present discussion it is believed that the' nomenclature as ,, 
outlined in the title, corrections or compensation of physical defects, 
is of some real assistance in the understanding of the subject-matter 
concerned. 

In order to be really successful a physical training program must 
be based upon careful examination, and this careful examination 
must be directed toward bodily mechanics with as much care as it is 
directed toward the heart. Actual structural defects which cannot 
be corrected and which require compensation are just about as 
frequent as organic disease of the heart, which likewise cannot be 
corrected and must be compensated. Judging bj’- our statistics 
we inay assume that the majority of individuals have habits of poor 
mechatucul use of the body, and if left to themselves these individuals 
inay increase compensation but will not correct their defects. It is 
important that the actual program of physical training be based 
upon an examination of bodily mechanics. It is possible to cive 
pr^enphons for groups of individuals as a result of this examination. 
All nuhviduals who have poor mechanical use of the body will require 
^5-'^j^i^''‘^?”ption a preliminary correction. One^may 

persists for a number of years the untoward effects in the 
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form of definite symptoms from the bad mechanical use of the back 
are usually slop' in coming. It is possible, however, to correct bad 
mechanical use of the back, and it is possible to fix rather firmly 
good habits even in the most unpromising individuals. 

• We are not prepared at this time to support the theory that many 
ailments of the nervous system or of the gastro-intestinal system 
are related to bad mechanical use of the body. We can, however, 
state that there is a frequent association of such sjTnptoms -with 
the mechanical use of the body. Our investigations have shown that 
albuminuria of young men which is not a true nephritis is associated 
almost exclusively with very bad mechanical use of the bodj'. We 
believe that a sufficient case can be made out for correction as against 
compensation on the basis of actual ailments of the back and feet, 
generally conceded to be due to faulty use of the body even without 
the addition of possible symptoms connected with other organs. 

We believe that physical training can only accomplish what it is 
expected to accomplish when it is based upon satisfactory funda- 
mental principles and when bodilj’ mechanics is regarded in a similar 
fashion as the disturbances of any other system of the body are 
regarded. 


A CLINICAL STUDY OF WASSERMANN-FAST SYPHILIS, WITH 

SPECLAL REFERENCE TO PROGNOSIS AND TREATMENT.^ 

By John H. Stokes, A.B., M.D., 

ani;r or the section or depj^i.vtoeogy and syriiiLoLOGY, mayo clinic, 

AND 

George J. Busman, B.S., M.D., 

FELLOW IN DEUMATOIXIGy AND SYPniLOLOGY, THK MAYO FOUNDATION, 
nOClIESTER, MINNESOTA. 

Im: so-called Wasscrmann-fast s\q)hilitic infection will probably 
attract increasing attention as the time during which modern 
methods of treatment have been employed lengthens and methods 
of intensifying the sensitiveness of the test demonstrate a smaller 
and .smaller proportion of permanent negatives. A recent survey 
of the literature ff)llowing a study of a group of apparently Wasser- 
mann-fastcasesunder treatment in the Section of Dermatology seems 
to suggest that while Wassermann-fastness is a tj'pe of sj’philologic 
tradition, relatively little attention has been paid to critical clinical 
study of these cases, with a view to ascertaining the tj'pes of sj'philis 
that may be expected to give rise to resistant positive reactions in 
the blood and whether the superficially asymptomatic character of 


5 Prr5C!itC(i before the Central IntcrurlKin Clinical Club, Rochester, May, 1020. 
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certain of sudi cases is borne out by complete investigation. With- 
out anv predispositions on the matter we 
clinical picture presented by 101 apparently 
observed among 458 patients who had received more twelw 
intravenous iniections of arsphenamm, vuth appropriate mte ni 
mercurialization. mile we do not suggest that the amount ot 
treatment these patients received is to be regarded as conclusive 
evidence that they are Wassermann-fast, our experience has tended 
to show that patients who do not undergo a reversal of the blood . 
Wasserraann with this amount of treatment are likely to present 
resistant characteristics and will probably not be made negative 
without the emplojnnent of an amount of treatment which raises 
the question of the possibility of therapeutic injury instead of 
benefit. Kaplan, particularly, has been outspoken in his injunctions 
against attempting to reverse Wasserroann-fast cases. Craig, on 
the other hand, lias very properly emphasized the searching clinical 
examination, which must be made before a persistently positive 
blood Wassermann can be regarded as a solitary and insignificant 
symptom. It is to be feared that the decline in confidence which 
seems to have affected the persistent negative Wassermann as evi- 
dence of cure may have undesirable by-effects in a tendency to 
underestimate the persistent positive Wassermann as evidence of 
the clinical activity of the disease. 

The 101 cases employed in this study were obtained from our 
records without predisposition witli regard to the findings and have 
served as a valuable index of the lacks in completeness in our 
syphilologic examination. Particularly do we believe that closer 
attention to the condition of the cardiovascular system in patients 
witii signs of resistant syphilitic infection will show that this group 
of structures may be the seat of patliologic change when the grosser 
visible manifestations such as 'cutaneous, osseous, and neurologic 
involvements have been brought under therapeutic control. 

It is of interest to note tliat of the 101 cases in which serum Wasser- 
mann reactions resisted the amount of treatment des;cribed, only four 
(3.0 per cent.) were florid secondary cases at the time treatment was 
begun. The remaining 9G.1 per cent, included, therefore, Wasser- 
mann positive latent cases and various forms of osseous visceral 
cutaneous, and neurologic syphilis and lues hereditaria. Data on the 
duration of the infection up to the time treatment on this service 
was begun were obtainable in only 35 per cent, of the cases, the period 
nmgmg from two months to twenty-four years, witli an average 

years. Tl,c<luratio„oftl.eprcsen«ngsymptom 

ax rr.apr,! ty„ aijd a halt years (in 101 cases). The group, as a^Ule 
thrn'fora, is to he regarded as made up primarily of late STObilis ' 

Methods ol EaaminaHcn. The methods of eaamination mnWd 
in this group oi cases included various combiniitions of twenty-Jine 
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different groups of procedures (Table I). Since the work was under- 
taken without premeditation ven- few of the patients had routine 
or complete examinations as judged from such a schedule. On the 
o lier hand the majority of tlie examinations were more complete 
than in the average studies of sj^ihilitic infections. The tabulations 
include the niunber of cases in which data were available in each 
tpe of special examination employed. It sliould be stated tliat 
t le W assermann test employed was performed under the direction 
of banford and consisted of a single Noguchi antigen test, using a 
rabbit-huinan hemolytic system with active serum and incubator 

tli '+ has shown this technic to be conservative so 
t at hxed positives obtained witli it would, with little doubt, prove 

nSSr/r 'i technic employing more highly fortified 

and multiple antigens or cold fixation. 


table I.- 


IIIE .MULTIPLE PROCEDURE DIAGNOSTIC ATTACK ON 
SyPHILTS. 


s. 

0. 

to. 

11. 

12 . 
13 . 
11 . 
L'l. 


10 . 

17 . 

IS. 

1 '.'. 

20 . 

21 . 


^teri..-ive .study of anamnesis. 

1 10 social estimation of the case. 

The cS’i w‘''° c.Mamination. 

M reaction (sincle antigen). 

provocative Tohl'flv' serum 'Wnssonnann test, such ns the 
Tiie o,x.amim(ion of and 'Wassermann series. 

cell lount on the fr '1 f'uid (two M’assormnnn tests, Nonno, 
The dar- fieM Kold test). 

The kiethi secretions. 

1 he I.evaditi and other tissue stains. 

I lie neurolopc examination. 

1 lie eve examination. 

I'he o.ir e.xamination. 

"I he rio.?o and throat examination. 

i.-'-e- m:" w'lTurP '"'"d mucous membranes, 

tile Mudvof anem' ° i i''* ^"d of the .stomach, involving 

^ o.xamination.'and so^forth”'^ dy.scrasias. tc,st-mcnl.s, csophagoscopy, roentgen 

pre-mre rleeir'*'^'^r^^*^ C'tamination, including the physical findings, blood- 
Tlie rre ,7: ‘'‘7*""“''d>ographic examination. 
c_ oentrcnologic examination. 

<'le7to-uri7an-7vimhi'aUon''^*^^^ (t^eldom used until after the therapeutic te.st). 
Tlie therapeutic te.^t. 

Norrop.-y. 


patients in the Wassermann- 
invoh-pmmir specially examined for the tj^pes of systemic 

involvomo with the percentage showing syphilitic 

iin ohen cut before treatment was begun. 

st-Tihii;* from Table II that cardiovascular 

h^nh patients specially examined for this form of 

mtohemenf IS the principal t>-pe of syphilis associated with a 
rc^l.•^tant positive as.^^ermann. 'PIils finding is in accord with the 
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„l.«rv.,tion6 o! Brown on B.o importance of n search for signs of 
aorlitis in patiente who ore apparently masermann-fast. Of the 
croup of thirty-five patients who had cardiovascular examinations 
()G per cent, showed signs of early aortitis and 60 per cent, myo- 
cardial clianges. There were no patients with hypertension (systolic 
blood-prc.ssurc over 140). It has seemed to us that the more we 
make systematic cardiovascular examinations pf Wassermann-iast 
patients the more pathology we find. It is, of course, conceivable 
that a close inquiry into certain symptoms is directing our attention 
toward thi.s group and allowing to pass unnoticed an equal grade of 
involvement in some more silent organ, such as the liver or spleen. 
Sypliiiis of the central nervous system and s;^hilis of the osseous 
system take second place in our experience, in spite of the belief 
^■oiced by Kaplun, for example, that a neurologic and cerebrospinal 
liuid examination in serum Wassermann-fast cases is likelj’’ to dis- 
close evidence of general paresis. In 67 of the group of 70 patients 
who presented evidence of neurosyphilis, examination of both the 
cerebrospinal fluid and the nervous system was carried out and one 
or the other examination was done in the remaining 3. Of the 
twenty-one patients with nciirosyphilis underlying their resistance 
to treatment 40 ])er cent, have proved to have paresis, 50 per cent, 
tabes, and 10 per cent, early cerebrospinal syphilis. It is, of course, 
conceivable that an unascertained proportion of the patients with 
resistant ncurosyphilis of other clinical types than paresis will 
ultimately develop paresis. Attention will be called to the fact 
that cardiovascular and neurosyphilis are by no means mutually 
e.xclusive, since half the patients with neurosj’philis also had 
cardiovascular lesions. 

i-Aiii.E n. 100 M asserm.ann— f.\st(?) c.asesj table of structures 

niESENTlNG EVIDENCE OF SYPHILITIC INT''0LIT:MENT BEFORE 

TREATMENT WAS BEGUN. 


Sj-stem involved. 


Number of cases 
examined. 


C'nrdiovascuLnr 351 

Central nervous syslcin .... 70^ 

O^sreous . . ' . . . ! ^ 10o> 

NiFccrnl (hepntic, splenic .and ffnstric) . 100 
Cut.'ineous and mucous mcinViranc . . 100 

Lucs licrwlitarin 

Lucs latcns (posilivo Mnssermann only) 100 


Percentage showing 
syphilitic involvement. 

44 

30 

30 

21 

17 

10 

10 


• icceivins; siieci.nl ox.imina<ion fay IVilHus am j 

• tv y vMvms receiving special examination bv Sheldon or sninnl'^'^^’ 

!>oth are con-.dered. ' or spinal puncture, or 

» Does not mdudr any routine roentccnolocic examination. 


Ihc patients presenting osseous involvement failpd cL 

,,„o Of „o,... chaoses Seftl Z 
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group. Visceral involvement vras represented by twenty-one 
patients, 52 per cent, of -whom had gastric syphilis, 47 per cent, 
licpatic syphilis, and 14 per cent, splenic involvement. The large 
margin of error introduced into tlic jiroportions of hepatic and 
splenic s^iihilis by the impossibility of detecting by physical exami- 
nation lesser degrees of involvement than those necessary to pro- 
duce palpable tumor or recognizable sjrmptoms must be borne in 
mind. 

Cutaneous sjnnptoms appeared in only 17 per cent, of the cases 
in our series, and in none of these 'was the cutaneous condition 
the sole manifestation of s.^Tihilis apart from the positive Wasser- 
mann. Nodular and infiltrative lesions served, on several occasions, 
as valuable clues to the infection, which in the absence of a gross 
indication for a Wassermann might have passed unrecognized. 
A particularly large jiercentage (50) in this group proved, on special 
cardiovascular examination, to present positive signs, a point which 
emphasizes the danger of skin-deep interpretation of sj^ihilis and the 
imperative need to look back of the seemingly easily identified 
manifestations when a sjonptom such as Wassermann fastness 
appears. Only a small proportion (6 per cent.) of the resistant 
cases with cutaneous involvement presented evidence of neuror 
syphilis. 

Heredosj-philis and sj'philis whose e.xistence is evidenced solely 
by a positive serum Wassermann reaction occupy only a small place 
among our resistant infections (10 per cent. each). 

It is apparent, therefore, that Wassermann-resistant syphjiHs, 
far from being trivial or therapeutically minimizable s;>T)hilis, is 
synonymous with grave sj-philis, involvement of the cardiovascular 
system, tlie nervous and the osseous structures, and the large 
viscera, constituting 70 per cent, of the total involvement. 

Wassermann-resistant late sj^hilis, in addition to being grave 
s\-pliilis, is_ polysj-mptomatic or e.xliibits a tendency to multiple 
stnictural involvement. This point is best brought out in Table 
III, in which each tj-pe of involvement is cross-indexed, so to speak, 
to the percentage of other forms of structural involvement associated 
with the presenting tj-pc. For example a patient whose presenting 
symptom was gummatous osteitis might be found on intensive study 
to have likewise a neurosj'philis and cardiovascular evidences of 
his infection. Complications of this sort whose clinical recognition 
should be the result of multiple diagnostic attack (Table I) have in 
tlie past been more conspicuous in the postmortem room than at the 
bedside, to the discomfiture of the clinician. Failure to recognize 
such complications during life should become increasingly rare as 
our clinical diagnostic armamentarimn is improved and utilized. 

e believe that it is worth while at this point to comment on the 
gradual approximation of clinical findings to necrop.sy findings whicli 
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can he hronglit about by the use of group diagnosis in sj^ihilis. 
To our minds there can be no more convincing evidence that syphilo- 
logic diagnosis will never resolve itself into the performance of any 
single technical test. We believe the logical method'for identifying 
clinical syphilis in obscure cases is identical with that employed in 
the determination of the tj^ies of involvement in our Wassermann- 
fast cases, and consists essentially of a series of examinations by 
specialists, each expert in some particular phase of the disease, 
f'lie results of such composite examination, and particularly the 
apparent demonstration that Wassermann-fast syphilis is a grave 
rather than a harmless affair, should compel the greatest conserva- 
tism in c.r cathedra statements regarding the significance of seemingly 
monosj-mptomatic positive Wassermanns. Those who are inclmed 
to interpret Wassermann positiveness as a favorable evidence of a 
high resistance to the infection, and hence of a probable freedom 
Irom complications, must, it seems to us, at least subject their 
material to the most searching and critical examination for every 
tyjie of involvement before their conclusions can deserve general 
acceptance. That rash statements with regard to the insignificance 
of a fixed positive assermann may do harm and are to be dis- 

Zs “8 “ 

TABLE III.-.MUI.TIPLE STRUCTURAL INt^OLTOMENT PRESENT IN 
each of six TYPES OF SYPHILIS. 

Of 1.^ patients vdili cardiovascular sypliiUs. 

•■0 per cent, also had neurosj'phiUs. 

*0 per cent, also liad osseous syphilis. 

■« Z Z,: "Z S 

or. 

38 i>cr cent, also had specially examined). 

"Y'' sj-phiiis. 

Oi -I patients rvuh visceral sx-nliiKc t • , 

;< Kt n.,.1. |„,1 » IMslric). 

™<- »'■« 1»<1 '’T'"'" (of ' Wially 4 

"1 licredos\iihilN 

Kr cent nS “^“Ips^-^^ous F^^>hilis. 


specially examined), 

9 

■e sj-philis. 

> specially exathinod). 
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Three points stand out conspicuously from the foregoing study: 
(1) The more carefully the search for cardiovascular sj^hilis is 
carried out in Wassermann-fast cases which exhibit other signs of 
active disease on first examination the more often cardiovascular 
syphilis is recognized. This finding is in accord with necropsy 
experience Avith syphilis in general, as presented by Warthin, 
SAunmers and others. The former in particular found the heart 
and aorta involved to some degree in every case and rates myo- 
carditis as the most coininon cause of death from syphilis. (2) 
Wassermann-resistant patients who haA'e some definite clinical 
manifestation of syphilis as a presenting s^A-mptom on superficial 
examination are likely to exhibit multiple types of inAmlA’^ement on 
complete examination. The type of infection presenting a resistant 
positive Wassermann is therefore probably not produced by a special 
strain of organism, and Wassermann fastness should therefore 
\)robabiy be interpreted less as a single symptom than as a guide 
to an underlying multiplicity of symptoms. The conspicuous 
exception is the long-rceognized inx-erse relationship between cuta- 
neous and neurosMihilis AA'hich seems to be the only example of a 
imituu!l\' exclusive combination in the series. (3) The last point 
suggesfed by this study is that there is a curious, almost paradoxical 
contrast between syphilis whose only symptom after careful exami- 
nation is a positive Wassermann and syphilis Avith both acth'e lesions 
and a jjositivc Wassermann Avhose resistant character becomes 
apparent only after treatment. Our group of such pure latent cases 
i.s too smali and our period of obserA'ation too short to justify a 
jircdiction as to whetiier these patients Avill CA'cr dcA'elop actu'e 
manifestations. e do not therefore offer here any generalizations 
on the possible protectiA'e significance of the monosymptomatic 
.^enun assennann. That only 10 per cent, of such monosAunp- 
tomatie Wassennanns appeared in our series suggests at least that 
ilie group in which Wassermann-fastness can be dismissed as mean- 
ingle.'s i.< A'cry small. 

Certain incidental obserwatioiis from our series are based on groups 
of cases too small as yot to deserA’c detailed analysis. One such 
interesting incidental finding Avas tlic presence of septic foci in teeth, 
tonsils, and elsewhere in 74 per cent, of the cases. We are not 
prepared to suggest the relation of tliis detail to the resistant 
l^assermann or to tim polysAmiptomatic character of the infections 
in this group. Jn 29 per cent, of the cases the foci were remoA’’ed 
without cftect on the Wassermann. Only 12 per cent, of the 
patients were users of alcohol. In A’ieAV of the well-known inhibitor^' 
effect of acute alcoholism on the positiA’e semm-Wassermann reac- 
tion such a finding may ultimately prove of interest. There AA'as no 
evidence that pregnancy and childbearing bad any relation to the 
resistant Wassermann reaction. 
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Treatment of the Resistant Wassennann Patients. It will be recalled 
that for the purposes of this paper we defined our ^^asse^man 
resistant group as consisting of those cases which were not pei- 
inanently reversed to negative in the blood by a minimum of twelve 
iiiiections of arsphenamin and interim mercurialization bj'" inunc- 
tion. This amount of treatment left assermann positive only toui 
of the early cases seen on the sersuce. It appears, therefore, tliat 
the resistant ^Vassermann in our experience is a manifestation oi 
late syphilis (average duration of disease thirteen years in 35 cases 
and oi symptoms two and a half years in 90 cases). An analytical 
resume of our treatment technic in these cases is as follows: 


Mininvum number of arsjihuuamiu injections . . 12 • 

Mnximvim numljor of arsphenamin injections . . 29 

AveraKO number of injections for eaeh patient . . 14 

AvcraRC number of injections for each course . . C 

AveraRc number of courses for each patient . . . 2l 

AvcroRC period over wiiich tlie uljovc treatment was 

Riven 11 months 

AvcraRC interval Ijctwcen injections ...... I week 

.Vverace total- duration of arsphenamin treatment . 2J- months 

.-Average number of inunctions given (90 patients) . 90, 4 gm. 33 per cent. 

.-Vverage number of inunctions given for each course 40 
Average nutnlicr of succinimid injections given 

(21 patients) 21, i gr. daily 

Average total duration of inunction treatment . 4J^ months 


Sunuiiarizing, it appears tliat the average Wassermaim resistant 
patient in our scries remained Wasserraann positive after fourteen 
arsphenamin injections and ninety 4 gm. 33 per cent, inunctions 
jidministcrcd intermittently in eleven months and equivalent to 
about six months’ continuous treatment. It should be mentioned 
that we often employ arsphenamin and mercury simultaneously, 
thus sliortening the continuous period as compared with the inter- 
mittent period. 


'i'his amount of treatment, then, has secured the reversal of about 
00 per cent, of our early cases and 78 per cent, of our late cases It 
IS interesting, for example, that Detweiler reports 57 per cent, of a 
large senes reversed by eight injections of diarsenol'. The fallacv 
of comparisons between such series is easily appreciated by recalling 
that the scrum-^Vasscrinann reaction has no standard meaning for 
>»?«»s«tivc test which is a valuable guide to 
^Ussermann lastness is a poor guide to therapeutic effect since in 
the fonner it picks out a.s fixed positives Cases whose 
reactions would certainlv be nositK-rvSb i! • • 

or cold ^ ntl “"‘isoos 

otomcr ii.inj; a loTcr-scnsitive Wa-^sermaiui thorofo 
(civor reversals tl.an one usinp a consenS 

oorsches in aeeorf with Wile andhasley in retshs to a'ce^t 
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even n persistent negative Wassermann reaction as evidence of 
cure, since its moaning is largely a matter of teclinic. The present 
study, hovcver, compels \is to reserve our opinion on their espousal 
of the obverse view that “in the presence of an intensive therapy 
a positive test docs not mean living spirochetes and a potential 
sjT)hilis.” 

So far as sjTnptomatic therapeutic effects are concerned the 
clinical results in our series of lOl TVassermann-resistant cases were 
much more satisfactory' than the serologic. In 84 per cent., in spite 
of tlie persistent positive Wassermann, the infection was syTni)to- 
matically arrested jjro iempore and the visible lesions disappeared. 
In 16 per cent, the disease continued to progress or clinical evidence 
of active syphilis persisted. Of the 16 patients not responding to 
the above therapy, 6 had paresis, 3 had gastric crises in tabes dor- 
salis, 2 had cerebrospinal syi^hilis, 2 had interstitial hepatitis, 1 
eyclic vomiting, 1 myocardial degeneration, and 1 a persistent 
anemia. We wish to enjoin conservatism in the attempt to make 
ultimate interpretations of the above results. Regardless of the 
degree of symptomatic improvement achieved no one of our series 
of patients will be voluntarily dismissed by us from observation 
throug!\out life. 

The question of the amount of treatment which it is proper to 
administer to a Wassermann-resistant patient is no more susceptible 
of e.\‘nct definition and reply than are the many other questions 
centering around the problem of standard procedures in syqjhilo- 
thcrapy. With the Lnmiunologic meaning of the complement-devia- 
tio!i test still obscure, the first essential to a decision is lacking. 
The second essential, too generally overlooked, is almost as far from 
adequate understanding. Until we have a more e.xact comprehen- 
sion of the harm which e.\'ccssive treatment may inflict on the body, 
and notably on the excretory^ mechanism and on tissues on w'hich 
the treatment employed has a selective to.vic effect, we cannot, at 
least in late and W'assermann-fast cases, make that exact estimation 
of balance between the potential evils of the disease and the evils 
of therapy which the occasion demands. We have therefore 
adopted as guides to treatment tentative principles as follows: 

1. .'search every accessible organ and tissue in the Wassermann- 
fast case by every clinically- available metliod for evidence of 
syphilitic changc.s. 

2. cigh the degree of activity^ of the process and the extent of 
damage and probable recuperative power of the most vital structure 
involved by' the infection. 

3. Identify' the weakest clement in the patient’s make up and 
estimate the tolerance for arsenic and mercury' of the structures 
which must bear the brunt of treatment by'-effects, such as the 
liver, kidney', and skin. 
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4 Do all tliat can be done to increase tolerance of treataent y 
protective measures, by extirpation of focal infection and by selec- 
tion of the tiierapeutic agents. , 

5. Direct the treatment of Wassermann-resistant patients less 
toward overcoming the resistance offered by the ; Wassermann 
reaction and more toward a satisfactory symptomatic response of 
the vital structures involved by the disease withm the limitations 
imposed by the weakest element in the tolerance. Get all tne 
symptomatic effect possible short of recognizable damage, it 
tolerance permits give at least as much treatment as to a fully 
developed secondarj’^ case. 

G. Recall tlie fallibility of human judgment, which in syphilo- 
therapy at least has had neither tlie time nor the means to achieve 
conclusive results, and always regard the Wassermann-fast patient 
as potentially syphilitic, and for that reason not to be dismissed from 
careful search for evidence of activity at intervals throughout life. 
Summary. 1. Of 458 sj^ihilitic patients who had received from 
twelve to twenty-nine arsphenamin injections combined with 
mercurial inunctions, the average being fourteen injections and 
ninety inunctions in eleven months, 6.6 per cent, of primary and 
secondary cases and 101, 22 per cent., of latent, late and heredi- 
tary cases (average duration tliirteen years) remained persistently 
\Yassennann positive. 

2. Cardiovascular changes are apparently those most likely to 
underlie a resistant positive Wassermann test in late syphilis 
(44 per cent.), with neurosyphilis 30 per cent., osseous lesions 30 
per cent., hepatic, splenic, and gastric syphilis 21 per cent., and 
other types from 10 to 17 per cent. 

3. More than one tj^pe of involvement was the rule in the 
individual cases of this group. There were only 10 patients present- 
ing no other evidence of syphilis than their positive Wassermanns. 

4. Patients with syphilis should therefore be studied from other 
angles than that of the presenting type of involvement, in the 

effort properly to appraise their condition and susceptibility to 
treatment, ' 

5. SLxty-five percent, of the patients vdth cardiovascular sTOhilis 

had aortitis and GO per cent, myocardial changes. ^ ^ 

bad cardio- 


cent 


^vab ra..3.a„t-Wassc™an„ Jatioas no 
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was apparent. The same Avas true of alcoliol, Avliich aa'us used by 
only 12 per cent, of these patients. 

10. There aa'hs no evidence tliat Wassermann-fastness is the 
result of infection Avith any special strain of organism. In fact, the 
“polystructural” invoh-ement in such cases suggests the contrary. 

11. Eighty-four per cent, of the patients in our M'assermann- 
resistant group haA'e undergone symptomatic arrest today under the 
treatment received. Paresis and tabes dorsalis Avith gastric crises 
formed more than half tlie failures. 

12. The amount of treatment to Avhich a Wassermann-resistant 
patient should be subjected cannot be exactly defined. The 
principles employed in making a decision, A\-hich are in effect the 
principles underlying the therapy of all late sA^philis, arc outlined on 
page Gfifi. In particular, reA'ersal of the lYassermaun, AA’hile desir- 
able, should not i)e tiic primary aim of the therapy. SATuptomatic 
response. Avitli arrest of the process, and the giA'ing of as much 
treatment as to an early case, provided tolerance permits, are 
the important considerations. 

13. A persistently positive serum Wassermann reaction seems to 
be an accoinpanimcnt of graA'c rather than of triA'ial SA^jhilis. At 
least stieli is the ease in enough instances to suggest the need for the 
jno.st pain.itaking and repeated inA*estigation of the clinical aspects 
of the IVasscrmann-fast case. Premature statements based on 
insufiieient evidence as to the insignificance' of a fi.xed positiAm 
llassermann reaction are, avc belicA'c, to be deprecated. 

14. Wasserraann-fast patients should not, in our opinion, be 
discliargerl from periodic careful reexamination, Avith special refer- 
ence to die cardiovascular and nera-ous systems throughout life. 
Tl/c frequency of s\ich examinations should be dictated by the 
gravity and extent of the original process and the degree of apparent 
re.-sistance to treatment. 
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influenza PNEUMONIA; CERTAIN EADIOLOGICAL FEATURES 
™0P TOT WSEASB IN THE EPIDEMIC OF 1920. 

By James A. Honeij, M.D., 

AND 

C. R. Scott, M.D., 

YALE MEDICAD SCHOOD. 

In the epidemic of 1918 a very unusual opportunity was given 
to studv the pulmonary changes from the earliest moment ot OMet 
to finaf changes that resulted in the death of the patient, ine 
result of that work was published in 1919.^ The mam features 
were briefly an early general pulmonary congestion; a rapid develop- 
ment, the' climax often being reached in four days; pneumonia 
developing frequently twenty-four hours after influenza onset. The 
pneumonias progressed from the hilus, in almost 50 per cent, of the 
cases, and in 33 per cent, they progressed from the right base. In 
the true influenza cases which did not develop into pneumonias the 
greatest congestion was of the hilus and the mediastinum, with 
jieribronchial thickening. The cases developing into broncho- 
pneumonias and bronchial congestion were very noticeable, rapidly 
developing into small localized areas of congestion, with true con- 
fluent parenchjTna congestion following immediately. In some cases 
there was difficulty in differentiating bronchopneumonias from 
lobar jineumonias. In the majority of cases the early dilatation of 
the heart and the high position and increased dome shape of the 
diaphragm were marked features. In the series of 91 cases studied 
52 were cases of bronchopneumonia and only 4 of lobar pneumonia. 
The radiographic appearances were consistent and typical. 

In view of the fact that a study had been made in 1918 it was 
thought of sufficient interest and importance to attempt a study of 
the present epidemic. No true comparison, of course, can be made. 
The conditions under which this study was carried out were far from 
ideal, the class of patients entirely different, control and cooperation 
lacking, clinical data insufficient, autopsy corroboration unobtain- 
able, so that in many ways the present study should in no way 
compare with the results obtained in 1918. There are, however 
certain very definite changes observed and results obtained which 
arc siginfiainl, and to a certain extent they compare mth the gen- 
eral mild clinical and epidemiological features observed in the present 
cpK enuc. ^loreovcr tlic radiographic findings are comparable and 
for tlic sake of simplicity the cases studied have been put into purely 
arbitrary groups, liascd solely on the changes observed in the radio- 
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grains. The follo^ving general information is given regarding the 
number, source and tj'pc of cases from wliich our series were 
obtained; 



Group I. Lobar Pncimonia. This group consists of 6 cases of 
definite lobar pneumonia. There is some congestion tliroughout 
both lungs. The only significant feature is the typical localized 
area of density. The base of the process is at the peripherj' and its 
apex at the hilus. In no case does the process occupy more than 
one lobe. In all 6 cases the diaphragm is high and the right auricle 
of the heart is dilated. In 2 cases there is a question of pulmonary 
tuberculosis— in all a definite history of influenza. Of these G 
cases 2 died and 4 recovered. 

Group II. Diffuse Light l^rohablc Bronchoimcmnonias. This 
group consists of 14 cases. The radiographic examination shows, 
without exception, a unilateral pulmonary process. In a few cases 
it was accompanied with congestion on the other side. In the 
majority of cases the density seemed greatest around the hilus and 
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bases. Although the lungs were increased 

areas in which the density is more ov less localized, but of a light, 
diffuse nature, and in most cases quite extensive. Although these 
cases were chosen from the daily clinic, udth no intention of selec- 
tion they presented the same features above described. It was 
impossible to definitely state whether they were lobular or lobar 
pneumonias. In the more extensive processes, with one exception, 
the heart and diaphragm and other detailed pulmonary structures 
could be seen through the density. In the majority, bronchial 
markings were increased. There w'as no consistent change in either 
mediastinum, diaphragm or heart, although in the majority of cases 
tlierc was some dilatation of the right auricle and pulmonic area of 
the heart. The diapliragm in a few cases was rather high in posi- 
tion. In a few eases emphysema was present. Of this group 4 
died and S recovered. 

Group III. Diffvse ■ Lighi Pneumonias. This group consists 
of 12 cases. It is comparable to Group II as far as the general light 
diffuse density is concerned. All the cases presented a unilateral 
process at the base udth one exception, which was bilateral; 5 
occurred at the left base and 7 at the right base. There is no 
evidence that these are bronchopneumonias. The density is 
sufficient to slightly obscure the outline of heart and diaphragm, 
but definite pulmonary markings are discernible through the 
density. This density was not demarcated and gradually faded out. 
There were no striking associated features in either mediastinum, 
heart or diapliragm. In some of the cases the mediastinum is 
slightly increased in width and in only 2 cases are the borders 
slightly obscured by the mediastinal density. In 3 cases the 
diaphragm is somewhat high but not exceptionally so if compared 
witli the size of the thorax. Two of these cases died and 9 recovered. 

Group IV. Diffvse Congestmi. This group consists of 5 cases. 
It is a group that was originally described as diffuse congestion. 
The only feature of significance was an increase in the width of the 
mediastinum and considerable increase in density along the periph- 
eral borders of the lungs in 3 out of 5 cases. All 5 cases recovered. 

Group V. Typical Bronchopnevvionias. This group consists of 
6 cases. The outstanding feature is the irregular, patchy density, 
peribronchial in tjT)e, extending from the liilus outnmrd in all 
directions. In general there is very little pulmonary congestion 
outside of the areas described — ^largely .unilateral in tjme The 
associated changes are quite marked. The diaphragm is high- the 
methastinum is obscured and increased in width, with the exception 
of 1 ca.se. Tlierc is some dilatation of the auricle and pulmonic 
area of the heart. Ini case this is slight. 

ibis group was taken as a contrast to Group I and Group ITT 

died and 
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Of the 43 cases in the five gi'ovips, 40 Avere charted and an attempt 
made to compare the clinical with the radiographic information. 
The following information was sought: The age, sex, previous 
respiratory diseases, duration of illness before radiographic exami- 
nation, clinical symptoms, pulse, temperature, physical signs, both 
front and back, clinical diagnosis, blood examination, pneumococci 
tM)e determination and end-results. These results were not com- 
pared until the cases had been grouped radiographically, studied 
and recorded. The result of the charted cases is as follows; The 
ages of the ))atients were between nineteen and sixty years, the 
greatest number, more than one-half, were between twenty-five and 
thirty-five years of age. There were twenty-five male and fifteen 
female patients. Excei>t for 3 cases, none of the patients gave a 
history of having had influenza previously. The duration of the 
disease previous to radiographic examination was from one to 
twenty-three days. The typical clinical symptoms of chills, fever, 
headaches and “jwins all over” prevailed in practically all cases. 
The iiighest temperatures occurred in Groups I and II. In Group 
III no temperature exceeded 103°. The pulse was over 100 in all 
but 4 ta>es. The physical examination was of interest, as in 9 
cases only w ere ])ulmonary changes recorded in front of the chest, 
while in the majority the physical signs were at the back and bases, 
fl’licre was no predominating physical sign nor did the physical ■ 
findings in type differ from the previous epidemic. The clinical 
diagnosis wa.s recorded in most cases after radiographic examination, 
so that no comi)arison can be made. The blood examination gave 
no information of value so far as the grouping of our cases is con- 
cerned. It depends on too many diverse factors to dratv any group 
conip.nrisun. The white blood cells varied in number from 5 to 
The jjncumococci type determination bears no relation 
apparently to the type, degree or extent of radiographic changes 
so far as the groups are concerned. In Tat^c IV, however, 9 cases 
recovered and 6 died, this being the greatest number. 

I he end-xcsults in this group of 40 cases showed that 12 cases 
(lied, 27 recovered and 1 was not recorded. In Group I, 2 died and 
4 rcc()vcrcd. In Group II, 4 died and 8 recovered. In Group III, 
2 died and 9 recovered. In Group IV, all recovered, and in Group 
\ , 2 died and 4 recovered. Three cases were complicated, of which 
2 died. 

.Although no definite conclusions arc obtained from this analysis 
there are several interesting points to be noted if compared with 
the radiogr.aphic findings. In Groxjps III and IV, which are the 
groujjs that radiographically arc less serious than the other groujxs, 
the temperatures were lower and end-results better, with fewer 
fatal cases, than in any of the other groups. In the majority of 
cases the physical findings at the back and bases gave ilo indication 
of the type or position of the pulmonary den.sity seen on the radio- 
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grams. These physical signs, however, simply indicated the general 
congestion, which was most notable at the bases and seen radio- 
graphically in all cases. It is interesting to note that only three ot 
the cases gave a previous history of having had influenza. 

From a radiographic point of view the significant features of the 
findings in this epidemic as compared Avith the findings in the 
previous epidemic can be stated briefly as follows: In Groups 
II, III and IV the pulmonary congestion was lighter and more 
difi'usc”, although more or less localized, it occupied a large limg area, 
with less associated cardiac and diaphragm reaction than in the 
cases in 1918. There was less congestion of the hilus, peribronchial, 
mediastinal tissues and tracheobronchial glands. This diffuse, 
light pulmonary congestion bore no relation to the duration of the 
disease in that our cases were radiographed anywhere from one to 
twenty-three days after admittance. 

Tliere is here no evidence that our cases Avere typically bronchial 
or lobar in character Axdiich was such a specialized feature in 1918. 
Tile ])roccss developed sloAver and in no such AA’ell-defined manner, 
as in the cases of the previous epidemic. The general pulmonary 
congestion in all 52 cases Avas no different from that previously seen. 
These facts suggest, therefore, that in the majority of cases Ave were, 
dealing Avith a pulmonary infection that Avas less severe than the 
infection of 1918. 

lotal cases 138— of 124 cases age incidence as follows: 


— 20 20-25 25-30 30-10 40-50 Over SO 

10 28 31 30 15 10 

Duration of disease at entrance: 


^ - 3 4 5 0 7 8 0 10 11 12 13 14 15 

Cases 9 37 17 22 14 16 15 6 6 5 1 2 .. 4 . . 
History of previous influenza: 


10 20 21 

.. 1 1 


lotal cases 138 — 12 cases or 8.7 per cent.: 
Clinical Diagnosis: 


Ilronrliilis or inllucnia 

68 


Bronchopneumonia. 

79 


Type determination— 58 cases: 


T\Tv I 

4 


n 


111 

9 


IV 

31 


strep, viridans 

3 




Lobar pnnumonia. 

11 


Strep, hcmolyticus 

8 


Empyema. 

3 


Strep, mucosus 

3 


per cent., or 285 per 


s.e Si— J 
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observed radiographically. They were compared with a group of 
9 cases of influenza so that in all cases there would be a so-called 
standard for comparison. The description of this group is as 
follows: 

Influenza Group Used as a Control in Studying a Group of Pulmonary 
Congestion Cases and Changes Consistentwith Early Bronchopneumonia 
or Diffuse Pneumonia. Examination of the radiograms of 9 cases 
shows more or less the same changes. The lungs throughout are 
slightly increased in density. In the majority of cases there is a 
slight increase in the width of the mediastinum. The hilus is rather 
large, increased in density and of very irregular outline. Radiating 
from the hilus the peribronchial thickening is quite marked. There 
are no marked diaphragmatic or cardiac reactions. In all the cases 
the pulmonic area of tlie heart is dilated but consistent with the 
■degree of pulmonary congestion. There is no marked elevation of 
the ribs. In a few cases there is some emphysema at the bases 
and in others an emphysema which might be called compensatory 
in type. 

Of this gi’oup three are males and six females. All recovered. 


OBSERVATIONS ON THE LATEST (1920) RECRUDESCENCE OP 
INFLUENZA; A DETAILED CLINICAL STUDY OP 
100 CONSECUTIVE CASES. 

By M. E. Alexander, M.D., 

AND 

E. L. Macdonald, A.B., 

ATTENDINa PinrSICU.N AND RESIDENT PATHOLOGIST, RESPECTIVELY, -n’ATERBDRV 
HOSPITAL, 'WATERBORT, CONN. 

!(From tho Medical Wards and Pathological Laboratory of the Watorbury Hospital.) 


During the first two weeks of January of this year (1920) 
cases of respiratory infections resembling clinically the ailment 
knovm as influenza or la grippe became prevalent in tliis city. 
During the third week of the month the cases became more numer- 
ous. Instances of several individuals in the same household being 
affected were quite common and severe infections resembling the 
fatal cases of the last epidemic made their appearance. Special 
wards for influenza patients were opened in the Waterbury Plospital 
and the following observations are the results of the laboratory and 
clinical studies of 100 consecutive cases treated. _ On the whole, 
these cases represent the majority of the worst patiente during the 
epidemic, although a few of our cases were comparatively mild. 
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The obiect of this paper is to record the clinical featiKes of the 
epidek; also the bacteriologic findings, and to present the logical 

deductions that one may dra'w from them. 

Analysis of the Cases. Of the 100 patients treated, 49 were males 
and 51 were females. The age incidence was as follows. 


Below 5 years . • • 

Between 5 and 10 years 

« 10 and 20 " 

« 20 and 30 • “ 

“ 30 and 40 “ 

« 40 and 50 “ 

» 50 and 60 “ 

Above 60 years . 


4 

2 

6 

36 

37 
8 
4 
4 

100 


Date of onset; The onset arranged by weeks was as follows. 

6 

■■■■■■ 15 

34 


January 4 to 10 
. 11 to 17 

18 to 24 
25 to 31 
■February 1 to 7 
8 to 14 
16 to 21 


24 

13 

6 

2 


100 


The rapid rise in the number of cases and also the abrupt sub- 
sidence of the epidemic is shown in the accompanying chart 
(Tig. 1). 



Infivcnza dvnng the Last Epidemic. In only 2 of ’ the cases 
recovered) were we able to elicit a history of having 
had ^e influenza during the epidemic of last year. In 1 case the 
infection was mild, keeping the patient in bed but one day. In 
the other there was a history of bronchopneumonia of sk weeks’ 
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fluratioii. A history of previous attacks of pueumonia was obtained 
in 4 cases: 1 ten years ago; 2 six years; and 1 three years prior to 
present admission. In the rest of the patients there was no Jiistory 
of any respiratory affection sufficient to confine them to bed. A 
history of frequent attacks of rliinitis and “colds” was obtained from 
a number of the patients, but its frequency was no higher tlian in 
100 other patients similarly questioned. 

Mode of Onset. Before the patients were confined to bed there 
was generally some malaise and headache of about tweh^e to twenty- 
four hours’ duration. Chilliness was present in 95 per cent, of cases. 
In 12 per cent, of the cases it was very marked — an actual chill — 
from the very beginning. In 76 per cent, of the cases that sub- 
sequently developed pneumonia a renewed chill of marked severity 
ushered in the beginning of consolidation. Sneezing was not 
conspicuous during the epidemic (3 per cent.), while rhinitis and 
“a cold in the head” were present in 14 per cent, of cases. In the 
majority of instances the illness commenced with general malaise, 
headache, chilliness, pain in the back and prostration. Cough was 
an early and distressing symptom in 74 per cent, of cases. 

Clinical Course and Physical Signs, Of the 100 cases investi- 
gated, 4S had marked pneumonic involvement, IS cases had severe 
bronchitis, with several small areas of bronchopneumonia: 2S 
patients had a bronchitis of moderate severity, while 6 other 
patients had merely a pharyngitis with slight tracheitis. 

In 16 cases imder our observation we had the opportunity to note 
the development of pneumonia from its very onset. None of these 
cases had the abrupt onset that goes Avith lobar pneumonia. They 
did not have the severe chill, the sudden rise of temperature and the 
rapid development of the disease as commonly seen in cases of lobar 
pneumonia. On the other hand, almost invariably the history 
obtained from the patient was that of an ordinary cold, vdth a slight 
bronchitis. He presented tlie sjTnptoms of a slight infection. He 
generally had a dry, hacking, non-productive cough, with some 
presternal pain. The temperature was usually about 102° F. on the 
first day and about 102° to 103° F.'on the second day. A diurnal 
variation of temperature was quite marked. If no complications 
developed the temperature usually came dovm by lysis and remained 
normal after four or five days of irregular pjTexia. In the cases 
complicated by pneumonia the diurnal variation of temperature 
became less marked, and usually on the fourth to the sixth day of 
illness the temperature would suddenly rise 2° or 3°, generally 
preceded or accompanied by a marked chill. At this time the 
physical examination of the chest would reveal a small localized 
area where the rales were finer than elsewhere. Percussion was 
generally negative at this stage; the breath sounds were A'ery little 
altered but spoken, and particularly whispered voice was frequently 
increased OA’er the involved area. The area of involvement when 
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first observed in these cases was usually small (about the size of a 
half-dollar) and circumscribed. 

early signs of consolidation was in the upper pait of lower loDes 
nostCTioriy (Fig. 2). Gradually the involvement extended, and m 
the course of two or three days a large part or perhaps an entire 
lobe of a lung was involved. Involvement of contiguous parts of 
the lung was gradual. Neighboring lobes 

four to six days after the first evidence of consolidation, bimua y, 
areas of bronchopneumonia or evidences of lobar pneumonia wou 
appear on the opposite side of the chest many days after the appear- 
ance of the primary signs. 



Fii’^e fatal cases of pneumonia were seen dining the epidemic, 
which simulated very closely the fulminating influenza pneumonia 
cases seen last year. They had the mottled cyanosis when first 
seen. Epistaxis was profuse and prostration marked. The pulse 
was comparatively slow and the leukocytosis ivas either normal or 
else a leukopenia was present. The postmortem findings were those 
of large areas of bronchopneumonia in both lungs, with generally a 
lobar involvement of one or more lobes. Bacteriologically these 
cases vere mixed infections. The influenza bacillus was found in 
tw o such cases, one in combination with the pneumococcus and the 
other with the streptococcus. In the rest of the cases the pneumo- 
coccus and streptococcus were isolated. 

Considering the sjnnptoms of the other cases we found several 
teatures predominating, which accentuated certain differences from 
a simuar senes of pneumococcus pneumonias. 


TABLE I.— TABULATION OF THE BLOOD AND BACTERIOLOGIC FINDINGS IN FORTY-EIGHT CASES OF PNEUMONIA. 
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]. EinMaxi-^ was a very frequent, s^’mptom. It was present to 
.some extent in 64 out of 100 cases studied and in 38 out of the 49 
pneumonia cases (80 per cent.). In 12 of the 64 instances of epis- 
taxis it was marked in extent and in 4 of the patients measures had 
to be taken to control it. It occurred on the first day in 4 cases, on 
the second in 8, on the third in 21 and between tlie fourth and eighth . 
in the rest of the cases. 

2. Herpes was present in only 4 patients and in only 2 of the 
pneumonia cases (3.8 per cent.). 

3. Leukocytosis was frequently low and in the cases in which 
coimts above 20,000 were obtained it was not until tliree to five 
days of more or less consolidation had elapsed. As will be seen 
from the records of the blood counts on our pneumonia cases, in a 
number of instances the total white count remained practically 
normal throughout the course of the illness. Nevertheless, in the 
majority of cases some rise of the total white count took place with 
the onset of consolidation. It varied in extent and frequently was 
not observed until several days later. In many instances the 
increase in leukocytes was merely from 2000 to 5000 per c.mm. 

4. Sputum. While blood-tinged sputum was present in 84 per 
cent, of the pneumonia cases, rusty and tenacious sputum was 
present in only 1 case. 

5. Pleuritic pains were not conspicuous. Only 2 of the patients 
in this series had sufficient pain to necessitate strapping of the chest. 

6. A diffuse bronchitis was present in 45 to 48 pneumonia patients 
(93.6 per cent.) and subcrepitant rales were present and persisted 
in both apices in twelve of the 100 cases, and in 6 per cent, of the 
pneumonia cases. 

7. The temperature came dowm by crisis in 6 (12.5 per cent.) 
cases and by lysis in 42 (87.5 per cent.). 

8. Menstruation was unaffected in the majority of cases. The 
amenorrhea frequently seen in cases of pneumonia was absent in 
the cases under our observation. In the majority of cases the 
menstruation was regular, but in 6 cases it appeared several days 
before the usual period, and was accompanied by menorrhagia. 

9. Extensive scaling of hands and feet was seen in 2 of our pneu- 
monia cases. 

Temperature. The highest temperature observed in the 100 cases 
may be tabulated as follows: 

Temperature. Xo. of cases. 

101.0° F 12 

102.0° F 25 

103.5° F 23 

104.5° F 20 

105.0° 8 

100.0° F 2 

1 


100 
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nm-alim. The length of illness in the 100 cases was as follows: 


Less than 7 days . 
Between 7 and 10 days . 
» 11 and 14 “ 

" 16 and 18 " 

Above 18 days .... 


32 

31 

17 

14 

6 

100 


Pvlse. The maximuin pulse-rate usually varied between 90 to 
110'. When a rate of above 120 persisted the outcome was generally 
poor. In one of our cases, a child, aged three years, a pulse-rate of 
140 to 160 persisted for three days, with complete recovery. In 
another patient, with pneumonia, a girl, aged fourteen years, a 
pulse of 132 to 146, was present at irregular periods during the 
course of three days, also ■with complete recovery. In 92 per cent, 
of our cases in adults, however, a pulse-rate of above 120 that per- 
sisted for more than twenty-four hours proved fatal. We have not 
seen a single case of pneumonia in an adult recover with a pulse- 
rate of above 140, lasting more than four hours, unless that increase 
was distinctly due to some temporary excitement. 

During the height of the disease no irregularities of the pulse, 
except 'pxdsus paradoxiciis, were observed. Irregularities of force 
and rhythm appeared, with the onset of cardiac failure or vascular 
paresis and proved fatal in 96 per cent, of such cases. During or 
after the crisis intermitteiices and extrasystoles were noted in 6 
cases of pneumonia (12.5 per cent.). 

Blood^pressure. It i^^as below 100 systolic in 14 of the 100 cases; 
between 100 and 110 in 40 per cent.; between 110 and 120 in 28 per 
cent.; and between 120 and 140 in 18 per cent. 

When the pulse-rate per minute was markedly above that of the 
systolic blood-pressure expressed in millimeters of mercury the out- 
come was generally poor, but a variation of ten to twenty points 
was observed, frequently with no special influence on the out- 
come. 


On the whole the rise in the pulse-rate was a much better indica- 
tion for prognosis than the fall in blood-pressure. Several of our 
cases -that recovered had a systolic blood-pressure of 86 to 90 during 
the height of the disease, while a number of our cases died when the 
pulse-rate rose above 120 even though the systolic pressure was 
between 130 and 140 at the same time. 

Laboratory Findings. Blood. One hundred and twenty-eight 
blood examinations were made upon 88 of the 100 cases. The 
heinoglobin and red-cell count showed no special’ changes. 128 
vlute blood counts were made. They were below 5000 sixteen 
times; bet^veen 5 and 10,000 fifty-three times; betv^en 10 and 
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20,000 forty-four times and above 20,000 fifteen times. In the 
pneumonia cases the white blood counts were as follows: 



C.iscs. 

Per cent. 

Below 10,000 

. ... 20 

43.6 

Between 11,000 and 15,000 . 

. . . . 0 

19.5 

16,000 and 20,000. . . . 

. ... 7 

15.5 

Above 20,000 

. ... 10 

21.4 


46 

100.0 


In the majority of the cases that were not complicated by pneu- 
monia the white blood count was generally bet^s^een 5 to 10,000. 
Of the 16 counts where the white blood cells were less than 5000 all 
but one were in imcomplicated cases. In 18 cases not included in 
the pneumonia tabulation the blood count was between 10 to 20,000. 
They were all cases of extensive bronchitis and a number of them 
had several areas of bronchopnemnonia. 

Otitic media was generally accompanied by an increase of the 
total white and by a rise of the polynuclears. Empyema was 
accompanied by a temporary increase of the white cells. If the 
disease was of more than one week’s dmation the total white count 
generally dropped while the polynuclears and especially the large 
mononuclears and transitionals became increased. 

The white count did not prove of great value as a prognostic aid 
in our pneumonia cases. In our 12 fatal cases, 4 white counts 
■were below 10,000, 5 between 10 and 15,000 and 3 were between 
18 and 24,000. Since 20 of our pneumonia patients had a white 
count of less than 10,000, it woxild indicate a mortality of 20 per 
cent, of these cases, while the mortality was 25 per cent, of the series. 

Differential determinations of the leukocytes were also made 128 
times upon 88 of the 100 cases. The polynuclears were below' 75 
sLxty-six times and above 75 sixty-t«^b. The lymphocytes were 
below 25 eighty-three times and above 25 forty-five. The mono- 
nuclears and other elements were not altered to any noticeable 
extent. 

Throat Smears. Throat smears were taken in 73 cases. The 
bacillus of influenza was found in 42 of the cases (57.5 per cent.). 
In the majority of cases it was found in combination •ndth the 
pneumococcus, streptococcus and Micrococcus catarrhalis. In 'the 
pneumonia cases the influenza bacillus was found in 16 out of 35 
cases examined (45.7 per cent.). It was in combination "with the 
pneumococcus in 9 of these. In the rest, streptococci, staphylococci 
and Ik'Iicrococcus catarrhalis were found. 

Spiiiiim. The Bacillus influenzaj was found in the sputum of 49 
of 78 patients examined (62.8 per cent.). In our pneumonia cases 
the Pfeiffer bacillus was isolated from the sputiun of 27 of the 41 
cases examined (63.4 per cent.). In 23 of these instances the 
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nnoumococcus was also found. In the remaining i c^es fie 
streptococcus and the Medlaendet bacil ns were also iscdated I 
37 Les uncomplicated by pneumonm the bacillus 
isolated from the sputum 22 tunes (60 pet cent.).^ It wiU Pence 
be seen the frequency of Pteifier’s bacUlus was about the same m the 

■hnBUiQoni&s &s in tli6 uTicoiD.plic3.t6d. C3.S6S. _ 

Pneumococcus groupings were done in 30 of the pneumonia cases^ 
with the following results : 


Group I 
“ II 
» Ha 
“ III 
" IV 


2 

11 

2 

7 

8 

30 


Per cent. 
6.65 
36.80 
6.65 
23.30 
26.60 

100.00 


Three patients with Group II and the same number with Group 
III pneumococcus died, also two^otherjpatients ^with organisms 
belonging to Group IV. 

Group precipitins in the urine were performed on 25 of the 
pneumonia patients, with the following results: 

No. Per cent. 


Group I 1 

« n . . . ■ 8 32.0 

« in . ' 5 20.0 

“ IV 0 0.0 

Negative 11 44.0 


25 100.0 

Urine. A faint trace of albumin was found during some period 
of the illness in 59 of the 100 cases. It was present in 46 out of the 
48 cases of pneumonia. In the majority of instances it was un- 
doubtedly a febrile albuminuria. With the subsidence of the fever 
the albumin entirely disappeared. A moderate cloud of albumin 
was found in 16 cases, a heavy cloud in 7 and a very heavy cloud in 
2 of the cases. 

Occasional hyaline casts were foimd in 14 cases, and like the faint 
trace of albumin were of no special significance. 

In 10 out of the 12 fatal cases there was a heavy cloud of albumin 
and numerous hyaline and granular casts several days prior to the 
termination.^ In some of the cases there was a marked albuminuria 
upon admission to the hospital, and it was therefore impossible to 
determine whether the albuminuria was distinctly a complication or 
Avhether tlie patient was suffering from chronic nephritis prior to the 
present illness. In 5 of the fatal cases we were able to note its first 
appearance. _ In 1 it appeared on the third day of the illness while in 
the other 4 it made its appearance two to four days prior to death 
and was accompanied by cyanosis and other signs of cardiac decom- 
pensation and vascular paresis, ' 
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Of the 16 cases in this series, with moderate clouds of albumin, 
2 died (12.5 per cent.) and 14 (87.5 per cent.) recovered. The 7 
cases with the heavy cloud and the 2 with the very heavy cloud all 
terminated fatally. 

Hence it will be seen that in the series of cases tliat a heavy 
cloud of albumin and the presence of many casts w'ere an indication 
of profound illness and of poor prognostic omen. 

Acetone w^as found in 8 cases, but it w'as always associated with 
either starvation or repeated vomiting. No definite acidosis 
referable to disease w’as demonstrated in our cases. No increase of 
indican was found. 

Complications. 1 . Otitis media was a complication in 4 of the 100 
cases. It developed rather late in all cases (tenth to eighteenth 
day). Two of these patients had bronchopneumonia, one lobar 
pneumonia and the fourth had only bronchitis. 

2. Empyema was a complication in 2 cases. In one it was demon- 
strated on the twelfth day of the illness and in the other on the 
twenty-eighth. In 1 case the pneumococcus was isolated from the 
pus wdiile in the other streptococcus w'as found. 

3. Pleurisy with effusions was present in 2 cases. In both the 
streptococcus was found. One case ended fatally before pus forma- 
tion took place. In the other spontaneous resolution took place, 
with an uneventful recovery. 

4. Orbital cellulitis W'as a complication in one case. There w'as a 
very marked protrusion of the eyeball with extensive edema of both 
eyelids. The temperature rose to 107° F. one day, but, on the wiiole, 
the temperature was low' and the pulse slow. There was no leuko- 
cytosis evident in this case from the complication. An otitis 
media with a profuse purulent discharge w'as present on the same 
side. The orbital cellulitis responded to constant w'et dressings, 
with a good recovery. 

5. Nepluitis to a riiarked degree as evidenced by a heavy cloud of 
albumin and numerous hyaline and granular casts w'as found in 12 
cases, 10 of wiiich terminated fatally. 

6. Pregnancy w'as a complication present in 7 of the cases. Two 
had influenza bronchitis (1 with pleurisy) and 5 had lobar pneumonia 
of one or more lobes. One of the patients developed influenza 
complicated by lobar pneumonia dming the puerperium following 
the spontaneous miscarriage of a six months fetus. She made a 
.slow but complete recovery. Out of the 5 patients with lobar 
pneumonia in the eighth month of pregnancy 4 died (SO per cent.). 
They all had premature labor. Two children lived and two were 
stillborn. Tlie patient wiio recovered gave birth to a stillborn ehild. 
Both patients with the influenza bronchitis recovered. One gave 
birth about two weeks prematurely, wiiile in the other case the 
influenza had no untoward influence upon the pregnancy. 



TABLE II.— TABULATION OF THE TWELVE FATAL PNEUMONIA CASES. 
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Other complications (encephalitis, phlebitis, etc.) were seen 
during the epidemic, but as they were not complications of the 
100 cases here considered we shall not include them in this paper. 

Termination. Twelve of the 100 cases terminated fatally; all of 
these had pneumonia. Four of the cases were complicated by 
pregnancy. In 10 of the 12 fatal cases evidence of a marked nephri- 
tis was present. In 4 of the cases just mentioned a chronic nepliritis 
was present from the onset of the present illness. In the other cases 
death evidently took place because of toxemia with either cardiac 
failure or vascular paresis. A tabulation of the fatal cases is in- 
cluded (Table II). 

Summary. 1. One hundred consecutive cases of influenza were 
analyzed. Of these 48 had lobar pneumonia and IS cases had 
extensive brondiitis, with several areas of bronchopneumonia. 

2. Of these 100 cases studied only 2 gave a history of having had 
influenza during the 1918 epidemic. 

3. The bacillus of Pfeiffer was isolated from the throat cultures 
of 57 per cent, of cases examined and in the sputum of 62 per cent, 
of cases. 

4. In the pneumonia cases the incidence of the bacillus of Pfeiffer 
in the throat and .sputum was about the same as in the uncompli- 
cated cases. 

5. The cases of pneumonia differed from a similar series of pneu- 
mococcus pneumonias by: 

(a) Slow onset. 

(b) Frequency of epistaxis. 

(c) Infrequency of herpes. 

(f/) Infrequency of rusty sputum. 

(e) Low leukocytosis. 

(f) Infrequency of pleuritic pain. 

(//) lAequency of extensive generalized bronchitis. 

(//) Defervescence by lysis (87.5 per cent.). 

(?) Frequency of menorrhagia. 

6. Albuminuria was common in this series of cases and an abun- 
dance of albumin and casts proved fatal in the majority of instances. 

7. The pulse-rate proved of better prognostic aid than the 
blood-pressure determinations, 

8. The study of the leukocytic count did not prove of great 
prognostic aid. 

9. Tlie majority of our pneumonia cases were of Tat^cs II, HI 
and lY. 

10. Taa’cIvc of the 100 cases ended fatally. All had pneumonia 
(25 per cent, mortality). 

Conclusions. The rapid mode of spread and the numerous 
instances in Avhicli several members in the same household were 
simultaneously affected justify the opinion that the infection Avas 
epidemic in character. The prostration, headache, pain in the 
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back the epistaxis, the normal leukocytosis, seem to 
that the infections were cases of influenza or la gri'p'pe. The fin g 
of the bacillus of Pfeifter in the throat smears of 57 per cent, of cases 
examined and in the sputum of 62 per cent, and in the 
of one case add a great deal of weight to this conclusion. _ The studj 
of the sputum and the blood cultures m our pneumonia cases, as 
also the clinical development and prognosis, lead us to the c - 
elusion that in the majority of instances the bacillus of Pfeiffer was 
to a greater or lesser extent responsible for the pneumonic consolida- 
tion either by occurring in combination with the pneumococcus and 
allied organisms or else by leaving a Locks minoris res%stenti(B m 
the lungs for the invasion of the pneumococcus and streptococcus. 


REPORT OF A CASE OF EXTRADURAL AND SUBDURAL ABSCESS 
FOLLOWING SUPPURATING FRONTAL SINUSITIS AND 
OSTEOMYELITIS OF THE FRONTAL BONE. 

By -Joseph H. Bryan, M.D., 

WASHINGTON, D. C. 

On May 6, 1919, L. McG., a fairly well-nourished boy, aged fifteen 
years, was seen by me in consultation ivith Dr. Charles L. Billard, his 
medical attendant, who gave me briefly the following history of the 
case: 

“I was called to see the patient at his home in Waterford, Va., 
January 13, 1919. On examination I found a distinct swelling over 
the left front sinus, and pus was to be seen under the middle tur- 
binate in the left nostril. The swelling in the forehead was not 
detected at this time, because the boy was kept in a dark room on 
account of the light hurting his eyes. During the previous fall and 
winter he had been in good health, except for some 'nasal catarrh,' 
and he had on several occasions complained of headaches, particu- 
. larly when, walking and riding his bicycle. Dm'ing his present ill- 
ness he has been running a temperature around 100° or 101°, and 
it was assumed, because of the prevalence of influenza in the neigh- 
borhood, he had an attack of this disease. 

“On account of the seriousness of his condition he was brought to 
IVashington the following day and admitted to the Episcopal Eye, 
Ear and Throat Hospital, and the next day, assisted by Dr. 0. A. m! 
hJcKiminie, his left frontal sinus was opened. . There was a large 
amount of pus immediately beneath the periosteum, and the anterior 
wall of the sinus showed a small perforation. Practically all the 
anterior wall of the sinus was removed, the sinus well curetted and 
the wound iiacked with gauze and drained externally. He did very 
well for a week or two, but there was always a large mnount of puru- 
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lent discharge. At the end of two weeks he developed an abscess of 
the left upper lid. Because of the presence of this abscess, and 
because of the large amount of discharge, he was operated upon again 
January 31, 1919. The wound through the eyebrow was enlarged 
and the sinus thoroughly exposed. There was considerable granula- 
tion tissue present, and a sequestrum of bone was removed from the 
inner wall of the sinus, leaving a perforation into the cranium and 
exposing the dura over an area of about one-eighth of an inch. • 

“April 15, owing to a continuance of the discharge, he was oper- 
ated upon again, with a view of finding some diseased bone that 
might be the cause of the continued discharge, but none was found. 
About this time his right maxillary sinus became infected. 

“An interesting occurrence in connection with this case is the fact 
that after the second operation, on the second or third day, while he 
was being dressed, a cannula was inserted in the wound and the 
sinus washed out with a warm boric acid solution. No great press- 
ure of the fluid was used, but about four hours later he complained 
of severe headache, numbness in the right hand, and there was some 
thickness of speech. In view of the fact that there was a perforation 
over the dura it is likely that the pressure of the irrigating fluid was 
the cause of the s;sTnptoms Just mentioned.” 

On exainination of the boy, on May 6, 1 found the whole of the 
left frontal region markedly swollen, pitting on pressure and bloody, 
purulent secretion exuding through the fistulous opening at the 
inner angle of the orbit. There was no headache, temperature 
normal and the patient expressed himself as feeling well. The situa- 
tion was considered serious, notwithstanding the general condition 
of the patient, and another operation was advised and consented to 
by the parents. 

He was sent to the Episcopal Eye, Ear and Throat Hospital, and 
on the following day, under etlier anesthesia, the following operation 
was done; A free incision extending from the outer angle to the 
inner angle of the orbit, a vertical incision was then made in the 
median line for an incli and a half, joining the inner extremity of 
the previous incision. The flap thus formed of skin and periosteum 
was detached from the frontal bone as high as the eminence. The 
periosteum was not firmly attached to the bone and a large quantity 
of bloody pus and granulation tissue was found beneath it. As far 
as the eminence the bone was mottled and soft. With a sharp 
curette the softened bone was removed tlmough the entire diseased 
area without perforating the inner table. The cavity was then 
packed with gauze soaked in a solution of dichloramine-T in chloro- 
cosane and the margins of the wound left open. 

The secretions were so profuse as to require fresh dressings twice 
a day for a week. They gradually subsided, however, and the wound 
commenced to show a tendency to heal. The convalescence was a 
long and tedious one, and it was not until the latter part of July 
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that the external wound was allowed to close for at least two-tlu ds 
of its extent. On account of the profuseness of the discharge t la 
still existed the inner margin of the wound was kept open by gauze- 
packing. Palpation over the left half of the rontal region pve the 
impression of firm bony substance beneath the skin, and there was 
no swelling or pitting on pressure. The secretions continued to ilow 
in considerable quantities, and at one of the dressings, in searching 
for some diseased bone that might be present and causing the con- 
tinued discharge, the probe passed into the cranial cavity through 
the opening in the posterior wall of the sinus. The probe passed up 
to the vertex of the skull, and on withdrawal the secretions flowed 
more freely. No diseased bone was detected. The general condi- 
tion of the patient during this period remained excellent— pulse and 
temperature normal — and at no time was there any headache or 
other cerebral symptoms. Wassermann reaction was negative. 

During my vacation, in the month of August, the case was eared 
for by my colleague. Dr. Billard, who kept the wound open and 
maintained drainage. 

On my return in September I found the patient^s general con- 
dition good. Locally the wound had practically closed, save for the 
fistulous opening at the inner angle of the orbit, through which the 
secretions continued to flow in considerable quantity. A probe was 
introduced, as on a former occasion, through the opening in the 
posterior wall and could be passed without meeting any resistance to 
the vertex of the skull. A long cannula was then introduced and a 
thick, bloody, purulent secretion was evacuated, amounting to about 
six drams. This was done every other day, with the usual amount 
of secretion being evacuated. A roentgen-ray examination was 
then made with the probe in situ. The plate showed the probe 
either in the anterior frontal lobe or between the frontal lobe and 
skull. Unfortunately this plate has been lost and no illustration 
can be given. Another roentgen-ray examination was then made 
after injecting through the sinus opening a 10 per cent, solution of 
nitrate of thorium. • Tliis revealed a large abscess between the skull 
and the anterior frontal lobe and established the fact that we had a 
large extradural abscess to deal ■ndtli. This is brought out very 
clearly in Fig, 1. Thorium proved a valuable aid in enabling us to 
decide between a cerebral and an extradural abscess. 

September 25. Under ether anesthesia the following operation 
was done; A vertical incision, extending from the hair-line to the 
root of the nose, was made joining a transverse incision through the 
brow from the external to the inner angle of the orbit. The flap thus 
formed was detached from the bone, leaving, a full exposure of the 
kft half of the frontal bone. Ihe periosteum was firmly adherent 
and It was noted that the osteomyelitic condition had completely 
healed, the bone being perfectly firm, showing no degeneration in 
any part of the largely exposed field, A section of bone about one 
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inch in diameter, commencing at the median line and extending out- 
ward on a line with the eminence, was removed, exposing a large 
abscess sac just under the frontal bone and external to the dura. 
This sac was filled with a bloody, purulent secretion which, when 
dravm oft’, measured about half an ounce. The walls of the sac were 
quite thick and lined with granulation tissue. A fistulous tract, 
about two inches in length, was found extending from the sac to the 
inner angle of the orbit. After emptying the sac the granulations 
were gently removed and tincture of iodin applied to its walls. A 
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large drainage tube was then inserted and drawn through the fistu- 
lous][traci to the inner angle of the orbit and the vertical and trans- 
vcr.se incisions closed with interrupted sutures. 

A bactcriologic examination of the pus from the extradural abscess 
showed non-hemolytic streptococci in pure culture. 

Except for several stitch abscesses in the line of the vertical in- 
cision the patient progressed rapidly and was discharged from the 
hospital in ten days, ft he abscess was drained by means of a draiu- 
a'm tube, the insertion of a cannula into the sac and by suction, ft he 
secretions continucfl quite profuse for a while, but gradually sub- 
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sided and during the carh' part of December had apparently ceased, 
when the external opening was allowed to close. I saw him re- 
quently during the remainder of this month and he always expressed 
himself as feeling well. As there were no ocal or general sjmiptoms 
present when examined by me on his weekly visits, I could not but 

feel that the danger of a relapse had passed. . . 

January 5, 1920. Word was received from his home m Virginia 
that lie was ill with influenza, his physician reporting he had an acute 
bronchitis and a severe inflammation of the accessory sinus^. lie 
gradually recovered from this illness and again reported for observa- 
tion at m 3 ' office Februar 3 '' 14. His condition^ was excellent save 
for a general pallor of the skin, which rvas attributed to his recent 
illness, and he was directed to report again in two weeks.^ 

February 16. ' An urgent message was received from his mother, 
saying he was very ill and she was bringing him to Washington. I 
saw him at six o’clock in the evening and noted the bo}' was critical^' 
ill, with a marked septic appearance, temperature 103°, swelling 
over the left frontal region and complaining of severe headache. I 
attempted to pass the cannula through the old opening at the inner 
angle of the orbit, but the parts were too thoroughl 3 ' healed to admit 
of its passage. The following morning, his condition being no better, 
he was sent to the Episcopal E 3 'e, Ear and Throat Hospital, when the 
following s 3 Tnp toms were noted: a dull apathetic expression, n 3 ''stag- 
mus of the right eye and twitching of the muscles of the face and 
nausea. Leukocytosis, 23,000. 

Awaiting the arrival of his father the operation was deferred until 
8,30 P.W., when a vertical and transverse incision was made through 
the lines of the previous operation and a flap detached from the 
whole left half of the frontal bojie. The periosteum was firmly 
attached and the outer table of the bone was found to be health 3 ’. 
The opening into the abscess sac made at the previous operation had 
been filled in with new bone formation. A larger segment of bone 
was removed, bringing into view the sac, which was filled with secre- 
tion under great tension. About half an ounce of fluid was removed. 
Another segment of bone was removed from the above opening to 
the inner angle of the orbit, bringing into view the fistulous tract 
leading to the extradural sac. The walls of the sac and the sinus 
n ere ver 3 thick and indurated. Some necrotic bone was removed 
irom the inner table of the frontal bone at the opening leading to 
the sinus. As Jar as the eye could determine there was no break in 
the walls of the sac or of the sinus leading to it. After cleansing 
tlie sac of Its contents the walls were cauterized with tincture of 
lodm and the sinus and sac packed with iodoform gauze, the outer 

third of the traverse incision sutured and the rest of the wound 
left open. 

February IS. _ The patient reacted in three hours from the anes- 
thetic, but remained for the rest of the night in a semicomato.se state. 
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Respiration labored and at times cyanosed. Dressings moist from 
wound drainage. On removal of packing no secretion was present. 
Wound repacked with plain gauze and outer dressing applied. 

February 19. Semicoma tose condition continues; retains nourish- 
ment; can be temporarily aroused; apparently understands questions 
but cannot answer. Some loss of motion in the right arm. Wound 
redressed; no secretion in the sac or fistulous tract. Lumber punc- 
ture. Examination of the spinal fluid: Cell count, 370 per c.mm.; 
globulin; culture on blood agar, no growth. Seen in consultation 
with Major H. J. Hayes, U. S. Army. 



Fig. 2 

February 21. Nystagmus of the right eye; twitching of the 
muscles of the face and mouth ; evacuations involuntary. Leukocyte 
count, 16,000. Lumbar puncture. Examinations of spinal fluid: 
cell count, 49 per c.mm.; globulin; cultures on blood agar; no 
growth. 6.30 p.m. nystagmus of the right eye followed by facial 
muscular twitching, extending to the entire right side, then becom- 
ing general. Convulsions from 7 to 1 a.m. relieved by inhalations 
of chloroform. 

February 22. Convulsions continued through the forenoon, when 
the patient's condition seemed to improve; more rational and taking 
nourishment better. No change in wound observed at dressing. 
Eye examination by Dr. Nlorrison showed nerve ends not swollen. 
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Veins slightly enlarged; no pressure. Both eyes in good condition. 

^February'^ 23. ^Convulsions, frequent during the night and in the 
forenoon, eontrolled by chloroform. Nourishment refused Grow- 
ing weaker and died at 5 p.m.. For temperature, pulse and respira- 
tion see accompanying chart. ^ tt c a . 

Neurologic Notes by Major H, J. Hayes, U. S.^ Army.^ The 
patient is in a comatose state and is unable to cooperate in the 
examination. The pupils are dilated follovung the use of a my- 
driatic. Extraocular movements not obtained on account ot the 
mental condition of the patient, but there is no apparent wealmess 
of any of the muscles of the eyes. The tongue is about m the median 
line and the face a trifle flattened. 

Uyycr Extremities. Right side: There is a slight loss of power 
on this side. Muscle tone about normal. No atrophy and no 
tremors, except during convulsive seizures. Deep reflexes present 
and are more active than on the left side. Left-side movement is 
quite free in all directions. Muscle tone normal. No trernors or 
atrophy. Deep reflexes present but not as active as those bn the 
right side. 

Lower Extremities. Right side: Movement of good range in all 
directions. Muscle tone about normal. No tremors or atrophy. 
Deep reflexes present and about equal to those on the left side. 
Babinski negative. Left side; Movement good in all directions. 
Muscle tone about normal. No tremors or atrophy. D.eep reflexes 
active, and about equal to those on the right side. Babinski nega- 
tive. Sensory examination negative. Kernig’s.sign present on’both 
sides. 

From the neurologic vicAvpoint this patient presented several 
points of interest which, while well known, are of sufficient interest 
to record: It was noted that he was not able to call the names of 
objects wanted and that he misplaced words.. This condition 
pointed to a lesion of the temporal lobe or tracts. Unfortunately 
the paraplesia could not be worked out on account of the patie.nt’s 
mental condition, but this and the convulsive seizures aided to a 
large extent in the localization of the pathologic process. 

The convulsive seizures were of the true Jacksonian type, always 
starting in the facial muscles, and in a number of instances were 
confined to the face and forearm of the right side. 

Interesting, also, is the relation of the findings in the spinal fluid 
to the pathology which existed. The first spinal puncture, done 
about SLX days before death, showed a cell count of 340 cells and a 
negative culture. Fluid examined again on the fourth day showed 
a cell count of 43 cells and a negative culture; and a third examina- 
tion, two days before death, showed a cell count of 100 and a negative 
culture. hile we realized a meningitis might exist for two or three 
dajs and not give more positive findings than those shovm in this 
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case, we are quite certain tliat we were dealing with a process which 
was not in free communication with the spinal fluid. The acute 
condition was so rapid in progress, howe^■er, that a decompression 
was considered inadvisable when it was possible to recognize the 
condition which existed. 



Fia. 3. — Brain. Left dural flap reflected to show under surf.'icc; depression in 
anterior part of left cerebrum. 


Bactcriologic Report by Major Henry J. Xicitoh, U. S. Army. 
The organism found in this case has been identified as the entero- 
coccus. This is undoubtedly the same organism that was found in 
the previous operation. It is widely distributed and occurs in the 
mouth, nose and pharynx. It is usually saphroph>'tic but occa- 
sionally becomes pathogenic, and cases of meningitis have been due 
to it as well as cases of bronchopneumonia. This case must be con- 
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sidcml as lumsiial from the bacleriologic as Bull as from the surgical 

viewpoint. _ , . , • j • 

The enterococcus was found Irequcntly lu the ^\a^ ^\ouuas in 

France. , . ■ 7-. /> j? ? r- a 

Report of Autopsy of the Head by Major George R. CaUendei , u . b. 

Army. There is an operation wound just to the left of the median 
line, extending from the, base of the nose upward for about 8 cm. 
Wound includes the bone to the dura for about 5 cm. The cavity, 
except the bony n^all, bus covered by a granulating membrane. 



Fig. 4.-Left hemisphero slioiiing subdural abscess and leptomeningitis; extradural 
abscess sac. Operation ivound tract. Dura reflected upward. " 

tlSf remo^nng Y-shaped section of calvarium. Rather 

Uiick j elloB pus exudes from saw cuts in the dura of the left hemis- 
phere. Anteriorly there is a thickened area of dura, the floor of the 

wound cavity measuring 8x2 cm. The dura over the left cerebral 
hemisphere is thickened. cereorai 

On removing the dura the entire left hemisuherc 1 

covcrcl .vW, ,n p..„„e„t exudate whicb. ot" '^^hVsxS 
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cm., B'itli the center at the junction of the Ilolandic Avith the Sylvian 
fissure, Ijecomes fibrinous and of a paler eolor. The under surface 
of the dura is swollen, granular and injected. The pia-arachnoid is 
markedly thickened, injected and swollen, obscuring the markedly 
injected vessels beneath. 

The anterior half of the left cerebrum is flattened on the side, and 
where the thick fibrin forms a mass there is a depression about 
1 cm. deep at its center. 

The left cerebrum shows marked vascular injection, with some 
opacity about the vessels in the lower Rolandic area. Frontal sinus 
involved in operation wound. Ethmoid cells show injected mucosa. 
Sphenoid antrum filled with yellowish, cloudy fluid. Mucosa 
injected and swollen. 



Fig. 5. — Right hemisphere; vascular injection; exudate along vessels in Rolandic area. 


Streptococci in short and long chains are abundant in the exudate 
in and on the surface of the brain, as shomi in sections. 

The accompanying photographs of the brain are of considerable 
interest. 

Su^MARY. 1. This case presents many points of interst, both 
from the pathologic and surgical sides, including the obstinate 
character of the original inflammation in the frontal sinus and the 
exposure of the dura in the course of one of the operations through 
which the infection passed to produce the extradural abscess. 

2. It is unfortunate there was no bacteriologic examination made 
from the sinus secretion at the time of the original operation. 

3. The value of nitrate of thorium as an aid in differentiating 
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between an extradural and a cerebral abscess during a roentgen-ray 

“rThec^plete relief of tire osteomyelitis, generally a progressive 

™5?The fulminating process developing so rapidly and resulting 
in a subdural abscess after the extradural abscess had seemed to be 
relieved. 


BENIGN DECIDUAL TUMORS OF THE UTERUS.* 

By John Benjamin Nichols, M.D., 

•WASHINGTON, D. C. 

Theue are a number of varieties of benign uterine polpys, some 
occurring in the non-pregnant uterus and some originating from the 
structures peculiarly associated with pregnancy. The polyps of 
the non-pregnant uterus are of two chief types; the mucous polyp, 
derived from the uterine mucosa or endometrium; the fibroid polyp, 
an intra-uterine fibromyoma. The gestational polyps best known 
are the hydatidiform, fleshy or other polyps derived from chorial 
structures; fibrinous poljps (or pseudopolyps), hardened masses of 
fibrin, perhaps mingled with placental debris, formed from bipod 
clots retained after uterine bleeding; placental polyps, originating 
from adherent fragments of the placenta or fetal membranes retained 
after parturition. To these must be added, as shown by the 
observations presented in this paper, another type, the decidual 
poljp. 

Both the fetal and the maternal elements of the placenta are 
capable of producing neoplasms, both malignant and benign; Of the 
fetal tissues the chorial structures may give rise’ to various benign 
moles and to the malignant syncytiomas and chorio-epitheliomas. 
The maternal portion of the after-birth, the decidua, may produce 
benign decidual polyps and malignant deciduomata. Tumors 
composed of both chorial and decidual elements conjointly are 
represented by the placental polyps, which are probably capable of 
undergoing malignant transformation. 

The decidua is the structure lining the uterus during pregnancy; 
it originates from the uterine mucosa or endometrium, which imder- 
gocs special transformation during the period of gestation. It lies 
next to the muscular wall of the uterus on one side and is blended 
uith the chorion on the other side. The decidua serotina or 
placental portion of the decidua, is the thick, fleshy, deepest layer of 
the placenta. At the margin of the placenta the decidua serotina 

* Read before the Medical Society of the District of Columbia, May 19, 1920. 



G9S Kicnoi^: bkxigx becibiul tiimors of tiik utkrits 

continues and merges into the decidua vera, a thin membranous 
lamina forming the deepest of the three layers composing the 
membranes of the after-birth. The decidua vera attains a thickness 
of 8 to 10 mm. by about the fourth month of pregnancy,, but later 
becomes thinned to about 2 mm. 

Histologically two layers are distinguished as making up the 
decidua, a broad, deeper, “spongy” hnycr and a narrower, more 
superficial, “compact,” layer. The spongy layer is composed of 
distended and proliferated endometrial gland structures, with an 
intervening stroma similar to that of the non-pregnant endometrium; 
The glandular hj'perplasia is sometimes so marked as to resemble 
adenoma in appearance. In the earlier months these glands are 
lined with a single layer of columnar epithelium, but later this 
epithelium is mostly lost. The compact layer of the decidua 
consists largely of the so-called “decidual cells,” large, rounded or 
oval epithelioid or endothelioid cells, with vesicular, lightly staining 
nuclei; at times these cells present an appearance similar to that of 
the prickle cells of the epidermis, wdth intercellular intervals crossed 
by fine cytoplasmic projections. These decidual cells appear in 
the endometrium only during pregnancy. In spite of their marked 
epitiielioid appearance these cells are believed to originate from 
connective-tissue cells. The ducts of the endometrial glands 
traverse the compact layer during the earlier period of pregnancy 
but disappear after three or four months. The epithelium lining 
the uterine cavity in the non-pregnant period becomes in the 
decidua gradually thinned out and finally disappears. 

The histologic elements making up the structure of decidual 
poljT^s are those of the normal decidua itself, that is, its stroma, 
glandular and vascular structures and decidual cells, mingled in 
varying proportions. An exaggeration of the tendency to glandular 
proliferation in the normal decidua may result in distinct, if not 
distinctive, adenomatous development. The stroma and glands 
may not, however, present an appearance essentially different from 
that of ordinary poljTJS of the non-pregnant uterus, but the presence 
of tlic characteristic epithelioid decidual, cells is distinctive and con- 
clusively indicates the decidual character and 'origin of the growth. 
Although chorial tissues (villi, etc.) necessarily develop in intimate 
association with the decidua, an exclusively decidual tumor should 
contain no or but minimal traces of chorial structures. Growths 
consisting of a mixture of chorial and decidual elements belong to 
the somewhat different and better recognized category of placental 
pclj-ps. 

In judging as to the character of a growdh containing decidual 
elements it is necessary to take into consideration certain related 
conditions which must be differentiated or evaluated before the 
growth can be regarded as a true deciduoma. These conditions 
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are the “decidual reaction,” mucous polyps, l^erplastic decidual 

endometritis and placental polyps. 

The process of conception and early ernbrjmnic development sets 
into action a stimulus that results in the transformation of the Hon- 
pregnant endometrium into the gestational decidua ^the decidual 
reaction.” This stimulus to decidua formation is effective not only 
at the site of implantation of the embryo but also at more distant 
localities. Thus the endometrium undergoes decidual development 
(that is, the formation of decidual cells) even in extra-uterine gesta- 
tion when it is not involved in real placenta formation. Further- 
more, other structures than the uterine mucosa may exhibit decidual 
changes, such as the development of the characteristic decidual cells. 
Thus in tubal and ovarian pregnancy the tissues of the tube or 
ovary undergo decidual transformation. Decidual changes have 
also been observed postmortem in the subperitoneal connective 
tissue of the pelvic region, as in the floor of Douglas’s pouch, the 
lateral pelvic walls, the surface of the ovary and uterus, the pelvic 
colon, the omentum and the appendix; also in adenomyomata. Ley 
reports having seen them in the stroma of three cases of cervical 
erosions, being mistaken for carcinoma. He also reports a case in 
which polygonal decidual cells occurred in the substance of a sub- 
peritoneal flbromyoma removed at a Cesarean section; in this case 
the cells were regarded as derived from the muscle cells. 

From these considerations it is apparent that a previously exist- 
ing ute;.’ine tumor (and especially a mucous polyp, originating from 
the uterine mucosa) might during pregnancy conceivably undergo 
decidual transformation. Consequently in the case of tumors 
exhibiting decidual characters first observed during pregnancy or 
labor it is generally difficult or impossible to determine whether they 
originated dc novo from the decidua during the pregnancy or were 
previously existing tumors manifesting the decidual reaction. A 
full knowledge of the previous conditions may be necessary to settle 
the question, and this is obviously liable to be lacking. Further 
systematic study of the frequent cases of uterine tumors complicating 
pregnancy should throw light on this question. 

Decidual endometritis is an inflammation of the decidua or 
endometriuin of the pregnant uterus, just as ordinary endometritis 
is inflanmiation of the endometrium of the non-pregnant uterus. 
Ainong the varieties of this condition, which have been long recog- 
nized, is hjnierplastic decidual endometritis, which consists of an 
overgrowth of the decidua. This overgroni;h may be either general 

“endometritis decidualis hyperplastica diffusa” — or circumscribed 
(usually termed “pobqioid”)— “endometritis decidualis hvner- 
plastica pol j-posa . ” * 

It is conceivable that a general thickening of the decidua might 
take place in connection with death of the embryo in the first weeks 
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of pregnancy, and hence exhibiting little fetal or chorial structure; 
and that this decidua might become separated and expelled from the 
uterus as a fleshy mass or. pseudo-tumor, u-ith a central cavity. A 
possible though not certain case of this kind is on record (hfaier). 

Again the distinction bet\veen a localized hj^Derplasia of the 
decidua and a decidual tumor might be more or less academic. 

Placental poh^is are intra-uterine growths originating from frag- 
ments of placenta or membranes retained after labor. Whether 
their development is initiated at the time of labor or antedates that 
time they become clinically manifest only after parturition. The 
s^-mptoms indicating their occurrence (hemorrhage, malignant 
change, etc.) sometimes appear a very short time after labor, some- 
times only after the lapse of months or years. These growths 
consist of a mixture in varjdng proportions of chorial and decidual 
elements, whicli have undergone hj^ierplasia and formed tumor- 
like masses. They necessarilj’’ must have, or at some period must 
have had, a decidual foundation giving them organic connection 
with the uterine substance. Ordinarily placental poljTJs probably 
contain a large or considerable proportion of chorial structures, 
but it is conceivable that with early death of the embryo, arrest or 
failure of development or atrophy of the chorial structures, or for 
other causes, only the hjTperplastic decidual portion of the growth 
would be left with but minimal or imperceptible traces of the 
chorion. Such a growth might be entitled to the appellation of a 
decidual tumor, and yet its origin and pathologic characteristics 
would be identical with those of placental polj’ps. Decidual tumors 
) developing subsequent to abortion or labor therefore practically 
belong to the category of placental poljq)s; at least it would be 
difficult to draw an absolute line of distinction between the two. 

The foregoing considerations afl'ord criteria by which we can 
estimate the pathologic position of decidual tumors. The observa- 
tions which I shall present demonstrate the occasional, if rare, occur- 
rence of benign uterine tumors exhibiting predominantly decidual 
characters and containing no (or but minimal) traces of chorial 
tissue. Some of these develop during the period of gestation long 
before parturition; these are least doubtfully entitled to the designa- 
tion of true deciduomata. It seems quite conceivable that these 
tumors could arise dc novo from the decidua of the pregnant uterus, 
and yet we are not now in a position to exclude the possibility of 
their being previously existing uterine pol.\q)s that have undergone 
tlie decidual reaction. Other cases of tumors of predominantly 
decidual structure develop subsequent to parturition, but these 
, practically and essentially pertain to or merge into the somewhat 
different and better recognized category of placental poh\’ps. 

The term deciduoma malignum in strictness should denote a 
sarcomatous tumor originating from the mesoblastic elements of the 
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decidua or possibly an adenocarcinoma originating from decidual 
glands (if identifiable as such or distinguishable from an ordinary 
endometrial adenocarcinoma). The frequent fise of the expression 
deciduoma malignum as synonymous with chorio-epithelioma ^ is 
obviously a misnomer, since the latter essentially involves ch'orial 
epithelium only and not decidual elements. 

I have found in the literature extraordinarily few reported cases 
and studies of benign deciduomata, so few as to make possible only 
a beginning of a casuistic and epicritic of the subject; though other 
observations are perhaps buried in articles on uterine tutors in 
general or tumors complicating pregnancy, etc., whose indexed 
titles are too general to afford a clue to their contents. Altogether 
(down to 1920) I have found only about six or seven reports of cases, 
covering only three or 'four unquestionable examples of benign 
decidual tumors, besides some doubtful cases. In addition to these 
I have had the opportunity of observing and studying two cases. 

These cases can be best divided and considered in two classes: 
(1) Antepartum deciduomata, appearing or at least obviously 
developing during the period of pregnancy and prior to parturition, 
which are the truest type of the tumor; (2) postpartum tumors, on 
the order of placental polyps, which may develop after delivery or 
after death of the embryo from bits of retained decidua. 

The details of the cases are as follows: 

I. Antepartum Deciduomata. The first two cases are from my 
personal observation. 

Case I (from Dr. F. Yates) . — ^hlrs. A. E., housekeeper. Previous 
history negative. 

At the age of thirty-three years, after being married for about 
nine years, she became pregnant for the first time. On May 22, 
1916, in about the fourth or fifth month of this pregnancy, a polyp 
about 1 cm. in diameter projecting from the os uteri was removed. 

The substance of this tumor consisted largely of masses of large 
epithelioid cells — decidual cells. Mingled with them were small 
round cells. Thin-walled vascular channels were plentiful, and 
glandular elements were present, chiefly in the form of round, 
dilated or cystic cavities, with a thin epithelial lining. The exterior 
of the pol;^ was covered with a thin layer of low epithelium cells. 

The patient aborted May 31, 1916. The placenta on gross and 
microscopic examination appeared normal. The mother’s blood 
gave a negative Wassermann reaction. 

The subsequent history of this patient, covering a period of Tour 
years, has been normal, and there has been no return of neoplasm. 

Case II (From Dr. G. S. Barnhart) .—Mrs. E. J. B., housekeeper 
aged thirty-nine years, hlarried about 1911. Had no children 

term but, two abortions occurred at about the third month on 
December S, 1914, and November 25, 1915. Hemoptj^is, Novem- 
ber 3, 1915. 
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Another pregnancy occurred in 1917, the last menstruation taking 
place July 20, 1917. 

On October 9, 1917, a polj'poid groirth, about the size and shape 
of a Malaga grape, projecting like a finger tip from the cervix 
uteri, was removed in fragments; the grov^th was vascular and bled 
freely; uterus slightly enlarged. 

On microscopic examination the tissue was shown to consist 
chiefly of masses of large epithelioid cells — decidual cells; they were 
rather loosely applied together, with slight intervals between them 
resembling those of prickle cells. Small round cells were scattered 
through the tissue and also aggregated in masses, especially at the 
periphery. Xo glandular structures were present. Bloodvessels 
and sinuses were rather plentiful and the periphery was hemorrhagic. 
The surface of the fragments showed little condensation of tissue 
to form a capsule. Superficial epithelium did not appear in the 
sections. 

Examination of the uterus October 13, 1917, showed that the 
growth had entirely disappeared. 

Quickening occurred December 5.. 1918. There was no recur- 
rence of pol\poid outgrowth. On April '29, 1918, at full term 
occurred normal delivery of a female infant weighing seven and 
one-eighth pounds. The membranes showed a few gray, thickish, 
subchorial plaques, which microscopically were seen to be formed 
of aggregations of decidual cells. Similar subchorial gray plaques 
occurred also on the placental surface. 

The puerperium was normal, the mother and cliild doing well. 
The patient has since been normal (two and a half years) and there 
has been no recurrence of uterine neoplasm. She has recently passed 
through another pregnancy, with normal delivery at full term, 
on i\Iay 18, 1920; placenta normal. 

. A case corresponding to the foregoing two cases was reported by 
Stolper, of Vienna, in 1902, as follows; 

C.\SE HI. — A woman who had had four previous pregnancies 
(two of which had ended in abortion, the last abortion three years 
previously) consulted Stolper September 5, 1901. The last previous 
menstruation had been on July 19, 1901. She complained of a 
sensation of upward pressure, anorexia, pains in left chest and 
weakness. General examination was negative. Uterus retroplaced, 
large and soft; cervix hard, eroded. From the os protruded a 
}>olyp, about the size of a bean, its surface appearing like mucous 
membrane, and bleeding at the least disturbance; it was attached 
by a pedicle extending up above the internal os beyond the reach 
of the examining finger. A small piece of the grovi;h was removed 
for microscopic examination, which disclosed its decidual structure 
and the existence of pregnancy. A few days later the patient 
returned, complaining of an increase of pressure and pains. He 
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removed tlic iiolyjj, after wliicli hemorrhage quickly ceased and the 
sense of pressure disappeared. .Seven or eight weeks later, on 
October 29 (fourth month), the jiatienf aborted, discharging a 
fresh fetus 14 cm. long. The placenta showed no abnormality and 
the membranes were complete. 

The tumor, 2 cm. long and 0.5 cm. in diameter, had a lobed sur- 
face covered with necrotic tissue, blood and fibrin ; in places were 
remains of an epithelial covering in the form of small thin proto- 
plasmic layers with scattered nuclei but undivided into distinct 
cells. The substance of the tumor showed a distinct differentiation 
of spongy and compact portions. The superficial compact portion 
consisted mainly of large decidual cells, with some smaller cells 
interspersed, and with large vascular channels. The center of the 
tumor was made up of a mass of parallel gland tubes running length- 
wise in the tumor, with scanty intervening small cellular elements; 
the epithelial lining of the gland tubes was composed of cubical cells, 
in many places degenerated, in other places completely lacking. 

Stolper discusses whether this tumor originated from the decidua 
vera or was a preexisting mucous poljqi that underwent decidual 
transformation when the pregnancy set in and upholds the latter 
view of the origin of the tumor. This point will be considered later. 

A ca^e of a decidual adenoma, of quite different character from the 
tluee foregoing cases, was reported by Hitschmann (of Vienna?) 
in 1900. 


Case IV. — A woman, aged thirty-six years, who had had a normal 
pregnancy in 1892, in her second pregnancy last menstruated 
July 24, 1897, and was delivered April 24, 1898. After delivery 
of the placenta bleeding continued; on introduction of the hand into 
the uterus a tumor surrounded by blood clots was found detached 
and loose in the uterine cavity. This tumor was 8 by 4 by 2.5 cm. 
in size and consisted mainly of a spongy or honeycomb-like mass of 
proliferated glandular cavities, ranging up to pea-size. The super- 
ficial portion of the tumor, covering the glandular masses, consisted 
of a thin layer (not over 1 mm. thick), made up largely of decidual 
cells and corresponding to the compact layer of a decidua. The 
gland cavities were lined with glandular epithelium, partly well 
preserved, partly partially degenerated. No chorial elements were 


present. The placenta and membranes showed no abnormalitj\ 

This tumor was essentially an adenoma, originating from the 
proliferated glandular elements of the spongy portion of the decidua 
and becoming detached during labor. 

^ Hitechmann considers the possibility of this tumor having been 
m existence as a mucous poljq) prior to tlie beginning of the preg- 
nancy and undergoing decidual transformation along with the rest 
of the endometrium during gestation. He concludes that the 
tumor probably originated during the gestation. 

A case of a uterine fibroid containing isolated masses of decidual 
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elements was reported by IMelnikofl’-llazvedenkoff, of Eiissia, in 
1907, as follows: 

Case V. — woman, aged thirty-five years, married for nine 
years, sufl'ered painful and profuse menstruation, and about May, 
1901, had metrorrhagia for eight weeks. A few months later she 
became pregnant, the last menstruation occmring September 10, 
1901. She developed nephritis and dysuria, and was found to have 
two fibroid tiunors in the uterine muscular substance, toward the 
peritoneal surface. Hysterectomy Avas performed by hlichin 
February 6, 1902 (fifth month), with recovery from the nepluitis. 
Five years later the patient was in good health and had developed 
no malignant conditions. 

One of the tumors was a simple myoma, of the size of a goose egg. 
The other tumor, fist-sized, was of fibromyomatous substance in 
which Avere imbedded foci of decidual tissue (spongy), AATth decidual 
cells and gland structures, eadi focus Avith a little cleft-like caAuty; 
there was also a small isolated canal-like caAoty lined with cuboidal 
epithelium, with internal papillse and surrounded by a muscular 
sheath. These foci and the canal AA’ere unconnected AAdth one 
another or with the interior of the uterus, and were regarded as 
isolated rudimentary supernumerary uterine cavities imbedded in 
a fibromyoma and undergoing gestational changes simultafieously 
with those of the pregnant uterus. The tumor Avas benign. 

The earliest report of cases of decidual tumors which I have found 
is an account of two alleged cases by Maier, of Freiburg, published 
in 1876. Although this author asserted that these tumors were of 
decidual nature his descriptions and illustrations of tlieir histologic 
characters do not agree very well with those of the tj^Aical decidua; 
there is therefore some obsciuity and doubt about the true nature of 
these cases. Maier’s two cases were as follows: 

Case VI. — A woman in her third pregnancy, at the tAventy- 
second to tAventy-fomth AA'eek, gaAm birth to a fetus, A\*ith a placenta 
and a tumor, the tumor being delivered first, the fetus and placenta 
half an hour later. The tumor was 9 by 7 by 3 cm. in size, lobed 
and lobulated. Histologically it exhibited a reticulated or mesh- 
work structure, the network composed of spindle-shaped cells, the 
caARties occupied by large cells stated to be decidual cells; both 
kinds of cells were regarded as being of substantially identical 
character, merging into one another. The cells were in contact 
with one another, Avithout intercellular elements. 

According to Siinger (1891) this patient died later of carcinoma 
uteri. 

This tumor may haA'e been, and probably was, a decidual pol^-p, 
detached at the time of labor, but the histologic description (especi- 
ally in A'iew of the later malignancy) is not conA'incing as to its 
decidual character. 
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Case VII.— A woman in the forties, mother of several children, 
previously healthy. In the previous year she had suffered frecjuent 
bleeding during and between the menstrual periods. Examination 
showed the presence of a tumor protruding from the os uteri, which 
was removed. The tumor was 3^ to 4 cm. long, 2^ cm. in diameter^ 
cylindrical in form and hollow, having a longitudinal central canal; 
the anterior wall 2 cm. thick, the posterior 2 to 4 mm. thick. The 
tumor had a finely porous or alveolar structure, and on scjueezing 
small plugs of smeary material were forced out of the cavities. The 
framework was partly made up of connective tissue, and the cavities 
were occupied by large spindle and other cells regarded as decidual 
cells. There were small cellular tufts (“decidiial” not chorial) 
projecting into some of the alveolar spaces. 

The tumor appeared to be a cast of the uterus, formed of a thick- 
ened mucosa or decidua, which became loosened and was cast off. 
Its decidual character does not seem to be demonstrated by the , 
histologic description; if decidual, it might be classed as a case of 
endometritis decidualis hyperplastica difl'usa. 

n. Postpartum Deciduomata. A case verging on the category of 
placental polyps reported by Klotz, of Innsbruck, in 1886-87, was 
as follows: 


Case VIII. — A. woman, married at the age of twenty-four years, 
within a period of seven years had four full-term births and three 
miscarriages, all of normal character except that the placenta had 
to be removed after a premature birth in the seventh month. The 
last of these labors was a normal delivery at full term, the after-birth 
coming away completely and spontaneously. Two months after 
this confinement she consulted Klotz for a uterine discharge, and a 
careful uterine examination at this time revealed nothing abnormal 
except the discharge. For two years after this she menstruated 


regularly and normally and enjoyed complete good health. Then 
(at the age of thirty-three years) she had profuse uterine hemor- 
rhages for a period of five weeks, which finally almost exsanguinated 
her. Examination revealed an enlarged uterus, containing an oval 
goose-egg sized bleeding tumor attached by a broad pedicle to the 
posterior uterine wall and projecting into the dilated cervical canal. 
Removal of the tumor resulted in a cure of the hemorrhage, and a 
year later she had another normal pregnancy and labor. 

This tumor was of “longish, roundish” shape; dark brovm-red; 
soft consistency; on slight pressure thick pulpy blood exuded- from 
cut sections. It possessed a somewhat spongy structure arid was 
composed largely of masses of large rounded cells in close apposition 
—indistinguishable from decidual cells. Smaller proliferating cells 
and round cells were also present. Numerous branching gland 
structmes were present, lined vdth distinct epithelium. Large 
vascular sinuses, lined vdth endotheUum and fiUed with blood and 
cellular debris, were also present, apparently interposed betv^een • 
the termmal arterioles and venules. The surface of the tumor was 
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lincfl with a single layer of epitlieliuin, in jxlaccs colninnar, in other 
jxlaces flat or even a continuous layer of protoplasm (syjicytial), 
with nuclei at regular intervals. No chorial tissue or fetal strvictures 
were present. The structure suggested that of an early decidua 
serotina. 

As at the previous iiarturition the placenta had been discharged 
complete and an examination two months later disclosed no mor- 
phologic abnormality of the uterus, this tumor could hardly have 
been derived from a retained portion of secundines from a previous 
pregnancy. The only explanation for it available was that it resulted 
from an aborti^'e ])regnancy of A'ery brief duration, in which tlie 
gestational stimulation Avas sufficient to cause the development of a 
decidua serotina, but on account of [earlyjdeath of the impregnated 
OA’um not producing any fetal placental elements. 

The groAvdh might therefore be classed as an abortiAm placenta, 
with proliferation of the decidual tissue. 

The following case Avas reported as a deciduoma hy Kiistner, of 
Jena, "in 1881; 

C.ASE IX. — A Avoman Avho betAA’een her tAventy-hrst and fortieth 
years had had eight normal full-term labors, at the age of forty-two 
had an abortion, about eleA'en AA’eeks after her last menstruation, 
discharging a fetal and placental mass of the size of a goose egg. 
Tins AA’as folloAved by continued bleeding, necessitating operation a 
month later. Examination of the uterus then shoAved the presence 
of tAA-o flat bean-sized projecting masses (the thicker about 1 cm. 
in breadth) attached to the Avail of the uterine cavity. The tumors 
Avere remoA'ed, resulting in cessation of the bleeding and recovery. 
Microscopic examination shoAved the growths to consist of a stroma 
of large spindle and rounded cells, in AA'hich were imbedded numerous 
gland tAibes lined AA'ith long columnar epithelium. No superficial 
epithelium Avas found. In places, mixed with blood clots, AA’ere 
sparing but indubitable chorial A'illi. The decidual compact layer 
and large cells AA-ere little or not at all in evidence; but the presence 
of chorial A'illi established the gestational origin of the tumors in 
this case. 

In 1883 Kiistner reported eight additional similar cases of tumors 
regarded (although lacking chorial elements) as of decidual character 
and folloAA’ing known or assumed abortions. In the absence of 
decidual cells or chorial structures the decidual character of these 
cases of Kiistner is not completely demonstrated, as differentiated 
from non-gestational endometrial grcAAdhs; certainly if deciduoma- 
tous they must have originated at an extremely early period of 
gestation prior to the time of dcA’clopinent of distinctiA’c decidual 
structures. 

Numerous cases of placental pohps are on record which it is 
unnecessary to cite in this connection. 

From the foregoing collection of case reports may be gathered 
four clear cases of benign antepartal decidual tumors — one case of 
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an intra-uterine decidual adenoma appearing at a full-term labor 
(Case IV) and tlrree cases of decidual polyps found protruding from 
the external os uteri in the third to fifth months of pregnancy 
(Cases I, II and III). Of the last three cases two aborted and one 
went to full term. The benign character of the growths in Cases 
I and II is attested by the normal subsequent histories of the women 
for two to four years. 

The rather, academic question whether these tumors developed 
from the decidua de novo during pregnancy or were polyps previously 
existing that underwent decidual transformation under the special, 
conditions of gestation cannot be finally decided from the evidence 
available. There is nothing intrinsically improbable in the idea that 
a tumor could develop directly and primarily from decidual tissue, 
especially as the latter is such an actively growing structure. The 
character of the epithelial covering of the polyps may have some 
bearing on the question. In Case II the absence of surface epithe- 
lium would suggest that the polyp was a recent rapid outgrowth of 
the decidua, and therefore, like it, lacking an epithelial covering. 
In Case III the primitive and imperfect character of the surface 
epithelium would similarly suggest recent decidual origin. In 
Case I the more perfect and uniform character of the epithelial 
covering might better suggest the possibility that this was a pre- 
existing polyp that with the onset of pregnancy assumed decidual 
characters. My own impression is that these tumors can arise 
de novo from the decidua. 

Summary. Tumors exhibiting decidual characteristics may 
develop during the period of gestation, appearing either as polpys 
protruding from the os or as intra-uterine tumors found at the time 
of parturition. Although their microscopic appearance somewhat 
resembles epithelioma (or endothelioma) they are strictly benign 
and should not lead to needless radical operation. Whether they 
originate from the decidua de novo or are previously existing tumors 
that have undergone decidual transformation cannot be finally 
stated; the former seems probable. The identification of the 
decidual character of such polyps is an indication of the existence 
of pregnancy. 
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THE HUMAN PRE-HALLUX. 

By J. J. jNIonailvn, M.D., 

CtnCAGO, 

The presence of supernumerary bones in human feet has for some 
years been recognized by the medical profession. The frequency 
■\\dth which these bones occur, however, their probable origin, and, 
above all, the pathologic significance of their presence, are phases 
of the subject that have received little attention. 

It is probable that all of tlie supernumerary bones of the feet, 
although occurring in such diverse anatomic positions, are attrilju- 
table to the same general cause and bear the same relation to disease. 
In determining what this general cause may be, a detailed study of 
one of the supernumerary structures is of more value than a broad 
survey of the whole group. For this reason no attempt has been 
made in the present article to deal with the many supernumerary 
bones appearing in human feet, bones whose positions and shapes 
are already well known. Rather, one structure alone has been taken 
up with a view of determining both its cause and its significance. 
This structure I have termed the “human pre-hallux,’' a term more 
truly descriptive than any by which the structure has been pre- 
viously designated, since in both position and form it appears to 
be directly homologous with the pre-hallux observed in many of 
the so-called “lower” animals. 

The pre-hallux is the largest of the supernumerary structures 
appearing in human feet, and probably the most troublesome. It 
is far more common than is ordinarily supposed. While it is impos- 
sible to estimate the frequency of its occurrence in the sum total of 
feet, it is to be found in about one case in ten of the painful feet that 
have come under my observation. Extensive study of feet in the 
roentgen ray has shown it to be the real cause of many cases of foot- 
trouble erroneously diagnosed as “flat-foot,” “broken arches” and 
so forth. In fact, many other forms of foot trouble, such as “rheu- 
matism,” “gout” and similar ailments, are often shown by the 
roentgen ray to be but the accompanying conditions of this erratic 
bone develo])ment. 

Growing from the inner border of the scaphoid (Fig. 1), and 
directed downward and somewhat backvi'ard, the pre-hallux is in a 
position to receive much of the weight of the body, and is, accord- 
ingly, a constant point of pressure and of pain. The surrounding 
tissues become irritated and swollen and the owner of the foot 
becomes a sufterer from “gout,” “rheumatism,” “flat-foot” or 
“broken arches,” according to his fancy and the reading matter 
that has chanced to come his way. If he seeks professional aid the 
.treatment offered ^^11 depend entirely upon the source of his 
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counsel. He may be giAmn an arch. He may be put on a diet. He 
may be instructed in foot-exercises. He may be admonished to 
keep off his feet. He may be advised to have a "redressing.’^ Or 
he may be given what he in all probability needs, a Wassermann 
and antispecific or tuberculin treatment, and in some cases surgical 
aid. 

Significance of the Pre-hallux. The pre-hallux in human feet has 
two possible interpretations: (1) It may be regarded as an evidence 
of diseased and degenerate feet whose degeneracy allows old and 
once-atrophied structures to redevelop; or (2) it may be looked upon 
as Nature’s normal and healthy effort to brace a rapidly abducting 
member and adjust it to its ever-increasing responsibility. Thus it 
is an open question whether the human pre-hallux is a reversion to 
a lower ancestral form or whether it represents a further stage in 
evolution and foreshadows a future, normally six-toed human foot. 



Fig. 1. — Showing articulation of human pre-hallux with scaphoid. 


If the first interpretation is correct the pre-hallux should appear 
only in association with some degenerating disease, a history of 
which, by sufficient thoroughness of investigation could be obtained. 
If the second is correct the pre-hallux-bearing foot should' be a 
healthy, normal member, the advance agent of a more efficient 
human foot-tjq)e. 

Again, if the first hjiiothesis is correct we should be able to find 
traces of the old "ancestral form” among the direct ancestors of 
the Imman foot, and, according to the teachings of convergent 
evolution, tliey may appear among the members of other orders and 
other g^'oups as well. That these traces exist in ample measure is 
shown by the animal series that follows. If the second Inmothesis 
Js correct the pre-hallux, as Nature’s adjustment of individual form 



710 


THE nOIAK rUE-TIAELUX 


to function, should appear only 'vvlicn a similar function makes 
necessary a similar adjustment. Since man is the only animal who 
has so far perverted his feet as to make them inadequate to the 
duties imposed upon them, we should, in this latter case, expect to 
see tlie pre-hallux only in human feet. 

My observations of pathologic conditions coexistent wth the 
pre-hallux, as well as my original researches among the foot-struc- 
tiu-es of lower vertebrates, lead me to incline toward the former 
theory, namely, that the human pre-hallux signifies reversion to a 
lower form, brought about probably by constitutional disease. 



The Pre-hallux in Lower Vertebrates. The pre-hallux, while not a 
congenital structure in human feet, exists normally and is congenital 
in the feet of many of the lower animals. There arc few orders in 
which it docs not somewhere make its appearance. Even in those 
orders in whicli it is most frequently seen, however, the pre-hallux 
is extremely inconstant and gives no regular history of either evolu- 
tion or devolution. It appears among tlic amphibia, the reptilia and 
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the mammalia with apparent disregard of both family history and 
individual need, developing in some forms into a well-marked toe, 
remaining in others a mere nodule of bone fused with the scaphoid. 
It is seen in some very primitive forms; it is well-marked in some 
animals that are in many respects the most specialized of their kinds. 



Fig. 3.— Broomia perplexia. (After Watson.) 
to Spm in “ warent v..lue and fail, 
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fishes and the feet of the amphibians it is impossible to picture the 
exact stages by n'liicli the old fin-rays were fused or atrophied into 
the elements of the early amphibian foot. That the land-vertebrate 
foot, however, is but the adaptation of a fin-like appendage for 
weight-bearing and terrestrial locomotion has long been a generally 
accepted fact. The fin, therefore, being assumed the ancestor of all 
vertebrate feet, may be taken as the original source of all the ossifi- 
cation centers in such feet, and the atrophied fin-rays may be 
regarded as the source not only of the pre-hallux but of all the other 
supernumerary bones of the foot as well. 



In some of the oldest known foot-structures we see a retention 
of the ancient elements in the pre-hallux and the fifth distal tarsal 
element. The eryops shows both of these elements. The eryops, 
althovigh a member of the amphibia, was apparently but partially 
adapted to land-life and resembled in some ways some of the very 
ancient fishes. It is the nearest approach to a link between the 
fishes and the amphibians yet found. 

Higher up among the amphibia we see the pre-hallux conspicu- 
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ously displayed in the foot of the frog (Fig. 2). The supernumerary 
structure is well-developed and in some species, particularly in 
Rana montezuma, shows two distinct segments. Thus we find the 
pre-hallux in both the most primitive and the most highly spe- 
cialized members of this group, seeming testimony that the old 
ossification centers may be long-atrophied but never lost and may 
be indefinitely the seeds of new-bone developments. 

Among the reptilia the foot of the lizard Broomia perplexia 
(Fig. 3) illustrates a possible type of transition between the pre- 
hallux of the eryops and that of later forms. A diminishing of the 
fifth distal tarsal element is also seen as the fifth metatarsal swings 
around toward the cuboid. As a matter of interest let me say that 



Fig. 6. — Right hind foot of opossum (didelphys). 


this fifth distal element, as well as the pre-hallux, appears normally 
in the feet of various animals notably some of the apes, and 
frequently appears as a supernumerary bone in human feet.' 

The pre-hallux_is first seen in the mammalian group in the foot 
of the echidna (Fig. 4), one of the tv.m representatives of the lowest 
of the mammalian orders, the monotremata. The hind foot is 
directed backward as in some reptiles and still retains the position a 
IwoiSfon^ assume if flexed for weight-bearing and terrestrial 

In the opossum (Fig. 5) a member of the order marsupialia the 
pre-hallux, is pronounced and shows variation, uuthout apparent 
reason, m the number of segments it possesses. In one form Ehows 
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two distinct segments, in another only one. In the first ease the 
pre-hallux articulates with the internal cuneiform and in the second 
with the scaphoid. 

In the order insectivora the jjre-hallux is well-marked in the foot 
of the Madagascar hedgehog (Fig. 6). 

The pre-hallux, even among the lower \’ertebrates, is not always 
so well-marked as it appears in the case of the opossum and the 



iMadagascar hedgehog, and to other observers undertaking research 
along this same line a word of sugge.stion may not be here amiss. I 
have found that an already dissected foot is seldom worth anything 
and a mounted si)eciinen is worth only as much as the opinion of the 
man who mounted it. The.se bones are often so inconspicuous, 
especially in the feet «)f the primates, and are so little recognized 
by the maiority of workers, that they are simply cleanerl off with 
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the integument and faseia and discarded as valueless. Only by 
dissecting the foot yourself can you find out what is really'- tliere. 

Among the carnivora the pre-hallux is represented in the foot 
of the kinkajou (Fig. 7). In this case the pre-hallux, less well- 
marked than in the opossum but still of considerable size, articulates 
with the first metatarsal and internal cuneiform, having a ligamen- 
tous attachment with the scaphoid. 

i^ong the primates the pre-hallux is frequently found fused 
vith the inner border of the scaphoid. Fig. 8 shows the left foot of 
ems hj'poleucus, in which the pre-hallux is in actual process of 
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cuneiform. Thus the enlarged tubercle of the scaphoid in the adult 
gorilla is in reality homologous with the pre-hallux of various other 
forms. 

Since such is the case, it seems beyond doubt that the greatl}'^ 
enlarged tubercle of the scaphoid in many painful human feet (Fig. 
11) is also homologous with the old pre-hallux. This conclusion is 
further borne out by the observation of cases in which one foot shows 
the pre-hallux still free while the other foot shows a scaphoid much 
enlarged by the very apparent fusion of the pre-hallux, (Fig. 12). 

I lie foot-structures of the lower animals given above do not in 
any way represent the entire list of lower vertebrates in whose feet 
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it is time to forget its “accidental” character and recognize it as the 
fixed and foreordered result of some fixed cause. 



Fig. 12. — Hum.-m iire-hallux fused in left foot, free in riglit foot. 


In the case of the human pre-hallux the cause seems to be 
undoubtedly associated with constitutional disease. The cases 
under my observation give almost invariably a history of such 
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diseases. I have observed and photographed the pre^^iallux in 
feet brought to operation for Charcot’s disease (Fig. 13). I have 
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rhcal" sjvjirs. "While tlic exact cause of these s])urs is still a matter 
of controversy, their relationship to sj-philis or gonorrhea seems very 
probable and the presence of the pre-hallux in these same diseased 
feet seems of special significance. 

I might go to considerable length exhibiting roentgen rays of pre- 
hallux-bearing feet together nith the histories of the cases, but 
there is little to be gained therefrom. With but few exceptions — 
cases in most part in which I was unable to procure a satisfactory 
history — the pre-hallux is proved but an added affliction to an organ- 
ization already overburdened with disease. 

Conclusion. From its position, its time of development and its 
association with disease, therefore, I look upon the human pre- 
hallux as an evidence of foot-degeneration, a reversion to a lower 
form of foot-structure brought about by the devoluting influences 
of the constitutional diseases with which it is associated. 

Summary. The human pre-hallux is that supernumerary struc- 
ture growing from the inner border of the scaphoid and directed 
downward and somewhat backward. 

It is far more common than* is generally recognized, occurring in 
about one case of painful feet in ten. 

It is the real cause of many cases of foot-trouble erroneously 
diagnosed as “rheumatism,” “gout,” “flat-foot” and “broken 
arches.” 

It is directly homologous with the pre-hallux as seen in many of 
the lower animals and had its ancient origin, doubtless, in some 
ancestral form of the past that was common to all succeeding tj^jes. 
Its immediate origin may be considered the dormant ossification 
centers left in all feet by the atrophied fin-rays. 

It is not a congenital structure in human feet but appears usually 
between the ages of twenty and forty in association with some con- 
stitutional disease, notably sx^philis or tuberculosis. 

From the foregoing facts the human pre-hallux may well be 
looked upon as an evidence of foot-degeneration — a reversion to a 
lower form of foot-structure. 

I wish to express my appreciation to Dr. Wm. K. Gregory, of the 
American IMuseum of Natural History, for placing at my disposal 
many unmounted specimens. 
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GEAVITY EESISTING ABILITY OF THE CIRCULATION; 
ITS MEASUREMENT AND SIGNIFICANCE 
(BLOOD PTOSIS). 


By C. Ward Crampton, M.D., 

. BATTLE CREEK, MICHIGAN. 


The estimation of the ability of the circulatory apparatus is of 
considerable importance, both to the physiologist and to the clini- 
cian. The heart has been studied extensively and with great care, 
but the balance of the circulation has not been investigated to the 
same degree, although modern physiology has recognized the fact 
that the condition of the circulatory apparatus other than the heart 
is of paramount importance in the variations of the blood-pressure 
and the distribution of the blood. 

The simplest way to test the circulation is to give it a standard- 
ized amount of work to do and to note its reaction to this work, 
estimating what is normal and what is abnormal by the character 
or extent of the reaction. Exercises of various kinds have been used, 
such as hopping a certain distance or lifting weights of a prescribed 
number of pounds a standard distance at a standard rate, observing 
the increase in heart-rate and blood-pressure and their return to 
normal. The Kahn and Barringer tests are examples. 

The vTiter has suggested^ the use of a standardized load which 
may be imposed upon the circulation simply and easily and in an 
entirely natural manner. This consists in observing the reaction 
of the circulation to the hydrostatic load placed upon it when the 
subject rises from the horizontal to the vertical position. 'When 
the subject is lying horizontal the heart pumps blood, roughly 
spealdng, in about the same horizontal plane and the blood returns 
to the heart still in this plane without having to be propelled or 
dra^\m upward to the heart. On rising to the standing position, 
however, the blood must return to the heart from the lower body 
against the attraction of gravity. It must be propelled or pushed 
from below or drawn from above, upward to the heart level. The 
mechanism for the accomplishing of this purpose consists in the 
contraction of the muscles of the legs upon the veins of the legs; 
the muscles of the abdomen contracting upon the abdominal con- 
tents and increasing the abdominal tension; the muscles of the veins 
themselves, particularly the splanchnic veins of the abdomen 
keeping the blood from collecting therein; artificial mechanical 
contraction of the abdomen, such as may be obtained from belts or 
corsets; and the aspiration of the thorax increasing as the thorax 


n Condition, Med. News, September 16, 1905, Blood Ptosis 
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is enlarged by breathing or by exercise and decreasing when the 
thorax is allowed to relax and become smaller. This mechanism is 
complex and physiologists are not in accord as to the relative signifi- 
cance which should be attached to the tone of the splanchnic veins 
and the various other factors. The \\’Titer is inclined, after consul- 
tation with Professors Carl J. Wiggers, Frederick S. Lee and D. R. 
Hooker, to await the dissection of this phenomenon by the physiolo- 
gists and for the present to consider the discharge of the series of 
functions which cause the blood to be returned to the heart in the 
vertical position as the gravity resisting ability of the circulation. 

It has been found that this function varied strikingly Avith the 
general efficiency of the individual. It is best when the subject is at 
his best and poor when the subject is tired. It is usually high in good 
health and Ioav in illness. It records roughlj% at least (or possibly 
with accuracy), the variations of illness and gives promise of showing 
liofw ill a 'patient is regardless of tlie nature of the disease from Avhich 
he suffers. It is not necessarily a sjunptom of disease, for it may be 
abruptly raised and abruptly lowered in a sensitive person by even 
such a common thing as a cigarette. It varies with the hour of the 
day and the temperature of the room, the condition of the mind, 
•the state of the digestion and the like. It will vary like the pulse- 
rate slowly or rapidly, depending upon the external and internal 
conditions. Since these A^ariations are many and large the vTiter 
cannot hope to present a full statement of their significance or the 
various values of the method of measurement. A few reports of the 
investigations conducted bj' other observers who have used this 
method and some selected observations by the author are, however, 
significant and will be given. 

The Eationale of the Test. The test of the gravity resisting 
function of the circulation is an estimate of the efficiency of the 
influences which bring the blood to the heart in the upright position. 
These are measured in part by the rise of the systolic pressure on 
standing. The systolic pressure is taken rather than the diastolic, 
because it consists of both the diastolic pressure and the pulse- 
pressure: the first, an approximate measure of the tension of the 
arterial lake and its contents; the second, an approximate measure 
of the charge of blood thrown into it by the heart at each beat. 

To measure the efficiency of the gravity resisting function of the 
circulation it would appear to be merely necessary to observe the 
increase in the systolic pressure or its decrease and judge accordingly. 

•It is true that this in itself apparently is a rough measure and may 
be interpreted as such. It is important, however, to recognize the 
fact that an increase in heart-rate alone Avill increase the systolic 
pressure. Therefore a rise in the systolic pressure on standing may 
be due in whole or in part to the increase in heart-rate. This increase 
in heart-rate is not an evidence of the efficiency of the gravity 
resisting function of the circulation, but quite to the contrary, is an 
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evidence of a diminution of the amount of blood given to the heart 
in each beat because the heart can nd itself more rapidly of the ' 
small charge than a large one. Increase in heart-rate is further evi- 
dence of an increased expenditure of effort on the part of the heart 
and a decrease of its nutritional efficiency on account of its decreased 
diastole. We have therefore come to the conclusion that the greater 
the increase in heart-rate on standing the less the gravity resisting 
efficiency* 

There are therefore two elements to be taken into consideration; 
the increase in systolic pressure, which connotes efficiency, and the 
increase in heart-rate, which connotes deficiency. 

The observer who wishes to get a clear picture of the circulation 
should note both the action of the systolic pressure and the heart- 
rate. 

It is difficult, however, to compare two or more ratings in the 
same or different individuals because of the necessity of balancing 
the importance of these two factors. For the purpose of record, com- 
parison and statistical handling the ivriter has devised a scale which 
balances tliese two influences and reads a numerical index, giving 
one value to consider instead of two. In constructing this scale the 
records of several hundred cases of normal young men were taken, 
and it was found that the total range of the observations (disregard- 
ing the extremes) was from plus 10 to minus 10 mm. Hg of the 
systolic pressure and from 0 to 44 measuring the increase in heart- 
rate. Finding these ranges statistically equal thej’^ were assigned 
equal values and each divided into fifty steps, with" the fair assump- 
tion that these steps were equal in significance. This developed 
the original scale, which was published on the basis of normal 
material. Subsequently, however, records from very sick people 
demonstrated the necessity of extending the scale, both upward and 
downward, and this was done, using the same measures that had 
been standardized for normal material. This scale presents a useful 
and convenient method of stating approximately the value of the 
efficiency of the gravity resisting ability of the circulation. 

In an earlier report the writer suggested the term "blood ptosis” 
and tlie term has since been used by Sewall.^ This term may 
properlj- be applied to the condition of the circulation occurring’' 
when the gra^•ity resisting ability of the circulation is low, but it 
should be confined to sucli meaning. Gravity resistance is a more 
fundamental term underlying the phenomenon of blood ptosis and 
the opposite of blood ptosis as well. 

In intcriireting tlie scale it would be advisable at the outset to 
rehci-c the mind of the notion that 100 is normal and that 0 means 
no gravity resistance. Such is not the case. 


* Climcnl SiRiiificancc of Postural Changes 
Mr.i>. Sc., December, 1D19, No. C, chnii, 573. 
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There are normal men and women witli an index as low as 50 and 
abnormal cases with ratings as high as 120, just as there are normal 
persons with a pulse-rate from 50 to 80 and many sick persons with 
the same range. There is no one normal blood-pressure. A patient 
with arteriosclerosis that has carried a systolic pressure of 200 for 
several years will give us good cause for alarm when his pressure 
falls to 120. This is a supposedly normal record, but here it 
probably means the final break-dowm of his circulation. Similarly 
one must not expect to find any one gravity resistance index to be 
a normal. ^Ye can safely say, however, that most persons in good 
health show an index of from 60 to 100, tliat a record of over 80 in 
a person in poor healtlr needs explanation and tliat a cause should 
be sought for a record below 50. A record below zero in the minus 
range is explicit evidence of an impaired circulation, a toxic state 
or acute seA'ere physical disturbance. 

Conduct of the Test. Splanchnic vasotone is measured in the 
follou-ing manner: The sphygmomanometer is adjusted over the 
brachial arterj' and the patient is placed on a comfortable couch 
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column until we come opposite the line marked on the left of the 
scale 9 to 12 we find the index 105, which is the desired value for 
the above record. 

Case II. — Woman, aged fifty-seven years. Uterine fibroid. 


Horizontal . 
'Vertical . . . . 

Systolic. 

113 

130 

Diastolic. 

80 

78 

Pulse-rate. 

08 

08 

DiiTerenee . 

Index . . . . 

+17 

-2 

0 

■ +120 

Case III. — Male, aged fifty-two years. Neurasthenic. 

Horizontal . 
Vertical .... 

Systolic. 

120 

105 

Diastolic. 

50 

55 

Pulse-rate 

88 

90 

Difference 

Index . . . . 

-15 

+5 

4-8 

4-30 

Case IV. — ^Woman, aged forty-five years. 

Tuberculosis. 

Horizontal . , 

Vertical . . . . 

Systolic. 

108 

82 

Diastolic. 

60 

54 

Pulse-rate. 

90 

110 

Difference . 

Index . . . . 

-20 

-12 

+ 20 

10 

Case V. — ^Woman, 

aged fifty-tliree years. 

Dementia. 

Horizontal . 
Vertical . . . . 

Systolic. 

184 

100 

Diastolic. 

88 

70 

Pulse-rate. 

80 

82 

Difference . 

Index . . , . 

-84 

-18 

+ 2 

135 


These few cases are selected to illustrate the wide gamut of index 
value from the plus 120 to minus 135. The highest record here given 
(Case II) is that of a case of uterine fibroid — ^^veak, anemic, irritable; 
clearly a pathologic overactivated resistance, where we would expect 
from other sjnnptoms the reverse. This rare condition appears to 
occur most frequently where there is abdominal pain and irritation 
apparently nagging the sympathetic system into an abnormally 
active reaction to the standard physiologic load. 

Case I. — ^The athletic yoimg man is simply tingling with vigor 
and his circulatory resistance is more than commonly active. The 
best boxers, vTcstlers, rimners and long-distance bicycle riders when 
in good condition show a value of from 80 to 100. 

Case III. — Is a tj’pical neurasthenic with a typical fall in sys- 
tolic pressure and a rise in pulse-rate (a little less than common), 
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a mild degree of blood ptosis. Neurasthenics most commonly show 
a record of plus 50 to minus 10. i j. j. rpi „ 

Case IV.- — Is a typical picture of the pretubercular state. ^ ihese 

cases almost always show a systolic pressure of 100 to 110 horizontal, 
and a fall of from 10 to 25 mm. on standing— the diastdic also tails, 
but following custom, it falls less than the systolic. This class ot 

cases usually show an index of from plus 30 to minus 30. 

Case V. — This is an extreme blood ptosis indicating a profound 
disability of the nervous control of the circulation which curiously 
was structurally intact. This case was followed for some weeks and 
retested frequently and her indices varied from minus 80 to minus 
150. 

Zero and minus records are not uncommon. They may '■ be 
obtained by any physician who can and will keep a very sick patient 
on his feet long enough to take the necessary readings. They occur, 
however, in ambulant cases where the circulation has become habit- 
uated to its disabilities. The lowest reading the writer has recorded 
is as follows: 

Case VI. — ^\Voman, aged fifty years. Diabetes. 



Systolic. 

Diastolic. 

Pulse-rate. 

Horizontal ...... 

. . 178 

84 

80 

Vortical 

. . 88 

50 

96 


— ..I 
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. . -90 

-26 

+ 16 

Index 



. . . . 

165 

Rotcat, tliird day after. 

Horizontal 

Systolic. 

Diastolic. 

Pulse-rate. 

. . 152 

86 

80 

Vertical 

. . 80 

58 

88 

Difference 

. . -72 

-28 

+8 

Index 
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The Gravity Resistance in Various Diseased Conditions. Gravity 
resistance records were taken on every patient entering the sani- 
tarium. The average of the indices for each class of cases, with the 
uumber of cases in each class, is given in the table on p. 728. 

Trom these figures it is apparent that there is a tendency for 
certain diseased conditions to be associated with indices that are 
higher or lower than others. Differences in averages, however 
grade by very easy steps from one condition to another, and it is 
apparent that the hopeful clinician who sees in the gravity resist- 
ance index an invariable diagnostic sign will be disappointed 
liie importance of the above schedule is at present somewhat 
Imnted. Ihe statistical method may be applied to a still larger 
number of cases and we may be able to state with certainty for 
instance that hypertlijToidism exliibits a standard average iidex 
of 00, nliile migraine shows a value of 52 and pellagra 40. This 
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might possibly be of importance to the practising physician, but 
of undoubted importance to the clinician is the fact that the index 
varies greatly in each diseased condition. For example, in a series 
of nine cases of paralysis agitans the highest index is 85, the lowest 
15; of 105 neurasthenics, the highest is 90 and the lowest is — 165. 
We venture to suggest that these tremendous differences in circula- 
tory function are quite as important to the physician and to the 
patient as the diagnosis itself, and possibly more so, for they give 
one indication at least of hoiu sick he really is. 


Number of 
cases. 

Diseased condition or most 
prominent symptom. 

Index. 

22 

Rheumatism 

78.8 

7 

Hyperthyroidism 

GO. 7 

12 

Irritability 

60.7 

12 

Hay fever 

57.0 

5 

Cholecystitis, 

57.0 

9 

Dysmenorrhea 

53.8 

37 

Obesity 

53.3 

G 

H 5 'pothj’Toidism 

52.0 

34 

Migraine 

51.9 

3 

Arthritis 

51.0 

IS 

Colitis (spastic) 

51.0 

G5 

Secondary anemia 

49.0 

17 

Nephritis 

49.0 

12 

Carcinoma 

48.0 

S 

Cystitis 

48.0 

13 

Hysteria 

48.0 

4 

Gastric ulcer 

48.0 

11 

Cystocelc 

47.0 

20 

Mitral stenosis 

47.0 

5 

Asthma 

46.0 

115 

Colitis 

46.0 

23 

Hj-pochlorhydria 

4G.0 

4G 

Asthenia 

45.0 

28 

High blood-pressure 

45.0 

105 

Neurasthenia 

45.0 

S3 

Hyperchlorhydria 

43.0 

7 

Sciatica 

42.0 

6 

Neuralgia 

41.0 

7 

Duodenal ulcer 

40.0 

2 

Vertigo 

40.0 

34 

Arthritis deformans 

39.0 

25 

Lues 

39.0 

25 

Neuritis 

39.0 

15 

Colitis (mucous) 

38.0 

54 

Myocarditis 

38.0 

3 

Pellagra 

38.0 

37 

Arteriosclerosis 

37.0 

21 

Mitral insufficiency 

36.0 

39 

Insomnia 

33.0 

17 

Pulmonary tuberculosis 

33.0 

12 

Chronic appendicitis 

31.0 

S 

Paralysis agitans 

31.0 

S 

Albuminuria 

28.0 

24 

Mental depression 

25.0 

2 

Paresis 

17.5 

15 

Splanchnoptosis 

12. C 

14 

Cardiovascul.ar renal complex 

14. C 

G 

Angina 

-3.0 
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A preliminary study of the distribution of the indices in disease 
groups, reveals the fact that in the case of some diseases there is 
little variation, in others there is much. 


IKESSilQEZQlMBSMIl 
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Reference to the charts will, indicate that 115 neurasthenia cases 
are grouped closely about plus 20 to plus 70 range, while 36 arterio- 
sclerosis cases range loosely from plus 120 to minus 50 In 115 
cohtis cases there appears distinct evidence of biraodality in the 
plotted curve, indicating the presence of two groups of colitis cases 
reacting differently m gravity resistance. One group centers about 
phis 60 and 70 and another has an indication of a mode about 4o! 
0. le distriljutiou of a few cases of colitis, one diagnosed as mucous 
and the other as spastic, plotted above the colitis curve, suggests the 
possible c.NpIanatio.i that spastic colitis cases show a high gravitv 
resistance and other colitis cases lower. o S y 

hm^sio? orX° out In^' 

zero are suffering from a severe disabilitxr nTfi * 

foras of the circulation. It is equally dear thatthffT'^^' 

ndices ot 120 aucl over have their graritr^taina ^ "'■* 

efficient state. The clinical significance ort w f.ra“^ f 

as.vctknmvn, Tlicforegoingismerel7™l' ■ ^ 

a most fascinating and unwofked field in mSidne”^' ““ 
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Physiologic and Other Clinical Variations of Gravity Resistance 
Ability. In the experience of the author, young men in good physical 
condition have high indices, running, as a rule, from 70 to 100. Dr. 
R. Tait McKenzie, of the University of Pennsylvania, reports from 
records taken from the University of Pennsylvania crew the average 
of 116 observations: 

Systolic. Pulsc-ratc. 


Horizontal 11C.6 77.2 

Vertical 115.5 85.2 

Difference —1.9 +8.0 

Index 65 


This index is lover than could be expected in young men prepared 
to enter a severe test of endurance. It reflects, however, exactly the 
condition of the circulation at the time. It is quite possible that 
men in athletic training become fatigued in circulatorj’' control, a 
fact which may account for many hitherto unexplained defeats in 
athletic contests. 

Under standardized conditions this value is an accurate indica- 
tion of the “condition” of the athlete. 

iMr. C. H. McCloy, instructor in physiology of exercise in a Young 
Men’s Christian Association, and an athletic coach (reports unpub- 
lished), says that after he had standardized his athletes by establish- 
ing an initial correlation between their athletic performance and the 
index, it proved an exceedingly reliable measurement for the tj^ie 
of condition which varies from day to day. 

“I could tell with fatal accuracy this individual’s condition rela- 
tive to his general condition at the time. If there was any doubt as 
to which indinduals should play the basket-ball game (many thus 
of almost equal scale and endurance), this test was of exceeding 
value in determining relative condition of this individual. 

“ I found, furthermore, that the condition producing a high index 
was not only conducive to good performance, as to endurance, 
nervous speed and strength, but was exceedingly accurate in deter- 
mining sldll as well. Thus, for example, I have become somewhat 
able to predict accuracj^ and inaccuracy in basket-shooting for 
basket-ball players. In testing baseball pitchers I was even enabled 
to predict at times, with relative certainty — after I had experi- 
mented with the indhidual and gotten his personal equalization — 
about how many hits and runs would be made off of him when I knew 
the general ability of the other team. 

“The explanation of all of this seems to me to be tied up very 
closely with the relationship of splanchnic tension to tlie present 
condition of the individual. The presence of fatigue poisons, results 
of auto-intoxication of any sort or of latent or active infection would 
show itself immediately in lack of splanchnic tone and power of 
recovery upon resuming the upright posture.” 
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In otlier words, he found that though his athletes differed from 
each other in index, yet their variations from their own indmdual 
standards were strikingly parallel to motor efficiency of the athletic 
type. In my own earlier work with athletes I had the same experi- 
ence, but not to the degree reported by McCloy. 

Aviators have been tested at the Experimental Laboratory or 
the Air Service at Mineola, New York, under Major Edward C. 
Schneider. He has communicated to the author data (as yet 
unpublished), showing a striking coincidence of values and the 
results of various other tests. He grouped the aviators into four 
classes in accordance with their reaction to medical and psychologic 
tests, including the rebreathing low oxygen test, the rotation test, 
reaction time, etc., and used the author’s index. 

His four classes and their corresponding average gravity resist- 
ance is given as follows: 


Aviation class. Index. 

AA 88.75 

A 68.25 

B 57.00 

C (5 cases only) 68.13 


Schneider also records a fall in value in 65 per cent, of cases after 
flying; in some cases this amounted to 30 per cent. The indices 
clearly suggest a correlation with physical condition. 

Norris and Lane have reported a brief study of “vasotone,” 
using our method,® with the following results: 


Class A (10 heart cases) : 

Averase, 

Lowest. 

Highest. 

Before compensation 

After compensation on getting 
out of bed after three or four 

62.5 

35.0 

75.0 

■weeks’ rest and treatment . 
Class B (58 convalescent cases) : 

On classification as convales- 

93.6 

80.0 

100.0 

cents after illness 

After four -weeka’ additional 

45.9 

10.0 

67.0 

treatment 

Class C. : 

A group of apparently -well per- 

81.0 

40.0 

100.0 

sons .... 

79.3 

55.0 

100.0 


The high record 93.6 made by the heart cases after rest indi 
cates the striking improvement in what is usually called “generi 
condition” under treatment. It also indicates the fact that th 
structural and functional factors in the circulation may var 
independently, and where the structural factors cannot be chanaei 
the functional may. ° 

In a most clear-cut report of an excellently planned investigatioi 
biiiitli,< of Los Angeles, using the author’s scale, relates the "vase 
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tonic” condition of a scries of oOO rec;ruits, which passed through 
his hands. He gives an average index of 86.9 for 500 men. He 
also observed low indices, plus 52, in a recruit two days before 
he became sick with measles and plus 92 on recovery. This 
recalls a case of a young athlete, found upon examination for 
admission to college athletics to have inexplicably low indices, and 
reporting sick a day or so later. The author has previously reported 
cases of this kind.® It is clear that one can only stumble on these 
cases occasionally in the course of routine examination. It is quite 
clear that a sudden drop in index may mark the onset of acute dis- 
ease before any other syniytom is present. 

All interesting case that has come under the author's notice is 
that of a colleague at the Battle Creek Sanitarium who had been 
used as a subject for a study of vasotone variations. 


Date. 

Hour. 

Feelings. 

Systolic. 

Diastolic. 

Pulse. 

Index. 

Auk. 20, 1919 

S.45 A.M. 

Fine 

H. 170 

no 

80 





V. 173 

108 

84 





+3 

-2 

+4 

85 

Aug. 21, 1919 

9.10 A.M. 

Depressed 

H. 17G 

104 

80 





V. 1G8 

IIG 

84 





-8 

+ 12 

+4 

55 

.-Vug. 22, 1919 

9.30 A.M. 

Good 

H. 170 

105 

84 





V. 180 

120 

84 





+ 10 

+ 15 

0 

100 

Aug. 24, 1919 

9.00 A.M. 

Dizzy, 

nauseated 

H. 134 

80 

84 




and feeling 

V. lOG 

80 

108 




ill 

— 



— 





-28 

0 

+ 24 

-20 


This patient was sick during the day and for some time afterward 
with a digestive and nervous collapse. He returned to his usual 
range of index, 40 to 90, on recovery. 

In this case it will be noted that there was an actual fall oi the 
vertical pressure. This is not always the case, for the index may 
fall as the pressures rise. The same subject showed the following 
record: 


Date. 

Hour. 

Feelings. 

Systolic. 

Diastolic. 

Pulse. 

Index. 

Aug. 14, 1919 

3.35 p.M. 

Rested 

H. IGG 

no 

G8 




after nap 

V. 171 

105 

72 





+ 5 

— 5 

+4 

90 

Aug. 14, 1919 

5.05 p.M. 

Excited; 

H. 184 

123 

CG 




“rushed” 

V. 180 

115 

CO 





• ■ 

-4 

-8 

0 

05 

Aug. 14. 1919 

C.IO p.M. 

Still 

H. 188 

115 

C8 




rushed and 

V. 172 

118 

72 




excited 

— 

— 

— 





-1C 

+ 3 

+4 

35 



‘ Med. Xew.s, op. eit. 
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111 this instance, excitement, work and the tension of hurry 
raised the systolic pressure (especially the horizontal) but progres- 
sively lowered the gravity resistance. These records illustrate the 
fact that gravity resisting ability varies independently of the actual 
blood-pressures. 

The index has been used by Goldberger,® under the writer’s direc- 
tion, to ascertain the effect of work days and holidays upon “vaso- 
tone.” The following results were obtained : 


Number Average Greatest Greatest 

of cases. change. increase. decrease. 

Fatigue of one school day . . 13 —9.3 +10.0 —27.5 

Recuperation over week-end . . 13 +1.7 +37.5 —40.0 

Recuperation during Easter holi- 
days 13 +3.6 +27.5 37.5 

Depreciation January 22 to March 

25 13 -7.3 +40.0 -32.5 

Recuperation, 53 cases, summer vacation, June 24 to September 15. 

Average change. 

First group, nine to ten weeks spent in country +13.7 

Second group, four to eight weeks spent in country +14.3 

Third group, one to four weeks spent in country +8.3 

Fourth group, taught summer school —20.8 

Fifth group, ill during the summer — 16.7 


These figures present striking pictures of the effect of rest and 
recuperation in contradistinction to work and illness and open a 
primary field of research in industry. 

Another valuable research which throws light upon the effect of 
working conditions upon efficiency has been made by the New York 
vState Ventilation Commission.'^ They made thirteen different 
physiologic records, including the index, and report as follows; 

“A very high room temperature, such as 86° F., with 80 relative 
humidity, produces slight but distinct elevation of body tempera- 
ture, an increase in reclining heart-rate, an increase in the excess of 
standing over reclining heart-rate, a very slight lowering of systolic 
blood-pressure and a marked fall in the “ Crampton value.” 

The final summary is as follows: 


Temperature. 
68“ F. 

75° F. 

86° F. 

86° F. 


Air. 

Still 

Still 

Stirred by fans 
Still 


Crampton index. 
+ 60.0 
+45.0 
+40.0 
+35.0 


This indicates the tonic effect of cool air and the blood ptosis 
producing effect of hot air, particularly when still. 

Tobacco. The effect of tobacco upon the gravity resistance 
ability is often quite marked. A single subject was carefully stand- 


‘ Teachers’ Vitality as Indicated by the Blood-ptosis Test, New York Med Tnnr 

April 29, 1910. cu. uour. 

’ Some Restilts of the First Year’s Work of the New York State Ventilatior 
Commission, Am. Jour. Public Health, No. 2, vol. v. 
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ardized for a period of a week. He was thirty-five years old, in the 
diplomatic service of the United States, a neurasthenic and had been 
an occasional heavy smoker, when called upon for long-continued 
work. His customary gravity resistance index was -f 20 to -{-GO. 
He had not smoked during the previous week. 



Systolic. 

Diostolic. 

Pulse-rate. Index. 

Room temp. 73° at 11.00 a.m. 

. . H. 112 

60 

72 


“ V. 106 

74 

100 


-G 

+14 

+28 +30 

Cigarette given 11.20 a.m. 

. H. 134 

75 

92 


V. 114 

. 80 

110 


-20 

+5 

+18 +5 


Dizzy, asked to lie down, 11.30 a.m. . H. 114 

V. Below 70 (by palpation. No 
sounds heard). 

Patient would not or could not 
stand. 

Insisted oi lying down; profuse 
perspiration; nauseated. 


• This is the clear picture of tobacco sickness and is typically a 
blood ptosis. Unfortunately the observer could not get the pulse- 
rate, or follow the systolic pressure down below 75. The index was 
probably between minus 60 and minus SO, and going down. The 
experiments were made in the bath treatment room, with the tem- 
perature at 73° and the humidity over 80. This is noteworthy, for 
the temperature was lowered to 57° to 60° the next day and strik- 
ingly different results were obtained, as follows; 



Systolic. 

Diastolic. 

Pulse-rate. 

Index. 

11.00 A.M., temp. 57° . 

. . . H. 132 

84 

72 



V. 134 

8G 

72 



+2 

+2 

0 

80.0 

11.13, lit cigarette . 



78 


11.13?f 

• • . • • • 

• • • 

88 


11.14i 

• • • • • • 

• ■ • 

92 ■ 


11.151 

. . . H. 140 

00 

90 


V. 170 

104 

9G 



+24 

+14 

0 

135.0 

11.21 

. . . H. 148 

90 

88 



V. 1C2 

98 

88 



+14 

+8 

0 

110.0 


Tlie resistance was quite high, (80) before smoking, due to the 
temperature effect, quite in accord with the New York State Ventila- 
tion Commission findings. Under this stimulus the cigarettes acted 
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very differently from, the day before.- The systolic pressure, 20. 
points higher than the day before to begin with, rose abruptly 
14' mm. in the horizontal position and 26 in the vertical, with both 
diastolic pressures and pulse-rates increasing, whereas, under the 
hot, heavy, humid atmosphere of the day before, the bottom 
literally dropped out of the pressures. This experiment, although 
unrepeated, is reported because of its striking demonstration of 
variations in gravity resisting ability. It is, of course, only a single 
case and should be evaluated as such. It is submitted in the hope 
that others may be in a position to make similar tests._ ^ 

In the opinion of the writer the subject was sensitized to the 
effect of tobacco because of his previous overindulgence and had 
developed a tolerance to its toxic effects. This tolerance was 
broken down by the removal of its customary stimulation and 
left the system peculiarly sensitive to the effect of the tobacco. 

EECORDS BEFORE AND AFTER TONSILLECTOIIY. 


Number of daya after operation. 


Case No, 

Before operation. 

1 

2 

3 

4 

5 

I . . . 

. . 70 

55 

50 

50 

60 


II . . . 

. . 85 

25 

20 

65 

80 

75 

Ill . . . 

. . 105 

CO 

, 

55 


60 

IV . . . 

. . 40 

50 

40 

50 


V : . . 

. . 55 

45 

30 




VI . . . 

. . 50 

35 

50 




VII . . . 

. . 75 

90 

75 

50 

55 

80 

VIII . . . 

. . 30 

20 

40 

25 

35 

30 

IX . . . 

. . 80 

95 

60 

30 

30 

20 

X . . . 

. . 75 

55 

70 

80 

90 


Average . 

. . 66.5 

53 

48.3 

50.7 

57.4 

53.0 


These few cases show certain points of interest. The average 
show a decrease after operation, the lowest point resting on the 
second day. The reaction of individuals varies. Cases IV, VI and 
VIII were low and lost little in circulatory power. The highest 
records, notably Cases II and III, lost the most. Two cases (I^H' 
and IX) actually increased in resistance power only to fall to low 
records on the third day. Case VII recovers on the fifth day while 
Case IX continues low. It is of interest to note that he suffered 
from^ kidney disease and was sick enough to be returned to the 
hospital on the fifth day (with an index of 20) for further treatment. 

There have appeared in medical reports from time to time, in 
medical literature, various statements as to the reaction of the 
blood-pressures on rising from the horizontal to the vertical position. 
For example: “The systolic always falls on ‘rising;’ ” “the diastolic 
al\yays rises on standing;” “the pulse pressure always decreases on 
rising from the horizontal to the vertical.” The action of the sys- 
tolic pressure and the reasons for the action are discussed in this 
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communication. The bare facts from over seven hundred cases are 
given belovr: 

EFFECT OF RISING FROM HORIZONTAL TO VERTICAL POSITION. 
Patients entering the Battle Creek Sanitarium. 


Diastolic: 

Number of cases. 

Per cent. 

Total cases. 

Rises 

. . 403 

54 


Falls 

Systolic: 

. . 336 

46 

730 

Rises 

. . 109 

15 


Falls 

. . 639 

85 

739 

Systolic rises; diastolic rises . 

. . 83 

11 


Systolic rises; diastolic tails , 

. . 26 

4 


Systolic falls; diastolic rises . •. 

. . 320 

43 


Systolic falls; diastolic falls 

. . 310 

42 

739 

Pulse-pressure increases . 

. . 78 

11 


Pulse-pressure remains the same 

. . 70 

9 


Pulse-pressure decreases . 

. . 593 

80 

741 


These figures will hold true for this class of cases. The propor- 
tions will vary from these standards in every group of cases studied, 
depending on the degree of illness and its nature. 

Summary. 1. Tlie horizontal and vertical blood-pressures may 
differ greatly in the same individual. 

2. A rise in systolic pressure on standing indicates efficiency in 
the gravity resisting ability of the circulation; a fall, the reverse. 

3. The increase in heart-rate on standing indicates inefficiency 
in the gravity resisting ability of the circulation in proportion to 
the increase. 

4. Taking both influences into consideration, an index may be 
determined for convenient use. 

5. This index is lowered by various influences among which are. 
fatigue, toxins, the approach of disease and disease itself. 

6. This index may be high in good health and also in some di.s- 
eased conditions. 

7. The index may prove helpful in estimating the extent illness is 
damaging the circulation in the course of disease and in estimating 
the progress of recovery. 

S. This index may indicate the fatigue and the variations of con- 
dition in an athlete. 

9. The normal range of this value is approximately from 50 to 
100, although records in this range may be given by sick persons, but 
high records in sick persons are probably evidences of pathologic 
overtone. 

10. Records below zero are evidences of great lack of circulatory 
power. 

11. ('oinparison of records of two individuals may or may not 



737 


carr: RERNICIOTUS anemia 

give much information. Successive records on the same case may 

give more. ^ i i • • 

12. The customary single recording of the blood-pressure in one 

position gives no information as to the gravity resisting function o 

the circulation. 


PERNICIOUS ANEMIA: A STUDY OF ONE HUNDRED AND 
FORTY-EIGHT CASES. 

By James G. Carr^ M.D.^ 

CHICAGO, ILh. 

The study embraces a total of 148 cases discharged from the 
Cook County Hospital under the diagnosis of pernicious anemia, 
which may be divided into two main groups: (1) those in which the 
diagnosis was purely clinical, and (2) those in which the diagnosis 
was confirmed or corrected at autopsy. There were 22 of these 
latter. Of the other cases, 126 in number, 112 may be accepted, on 
the basis of the clinical study, as pernicious anemia; another group 
of 14 cases is made up of those which w^ere discharged, with a ques- 
tion as to the diagnosis. Of the 112 cases accepted as clinically 
pernicious anemia, 26 will be discussed as a separate group, since 
they presented, as a major manifestation, the important group of 
sjmptoms denoting involvement of the spinal cord. There are 
therefore, 86 cases left to be studied as cases typical of pernicious 
anemia. 

Certain features, however, may best be discussed with reference 
to their occurrence on the basis of the total figures. Of the total 
number of cases, 134 in number, clinically regarded as pernicious 
anemia, 94 occurred in males and 40 in females, an incidence of 70 
per cent, and 30 per cent, respectively. Of the 134 cases, 67 died 
in the hospital, 67 left the hospital: some of them no better, many 
improA'ed and a few recorded as Avorse and leaving at their own 
request. The number of histories actually studied tvas 161; nine 
of the patients had records of two periods in the hospital and two 
each had three histories. The histories used covered a period from 
1912 to the present time. Seven of the patients AA^ere under thirtj^ 
years of age; 31 Avere betAA^een thirty and forty; 39 Avere betiveen 
forty and fifty; 36 betAveen fifty and sixty; 35 over sixty. Only 6 
of the cases occurred in negroes; eAudently the incidence of the dis- 
ease in negroes is Ioav; the percentage occurrence here is slightly 
under 5; it is safe to assume that the percentage of negro patients 
in the County Hospital is at least tAvice this figure. So far as state- 
ments could be obtained the disease had lasted, prior to admission 
to tlie hospital, less than six months in 28 cases, betAA’een six months 
and tAvo years in 40 cases and more -than tAVO years in 34 cases. 
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We Mill consider first tlie S6 cases, diagnosed as pernicious 
anemia, in •ndiicli there were no cord symptoms or in which such 
symptoms were minor. A few sjonptoms were repeated with 
monotonous regularity. The sjouptoms of onset, as described upon 
the patient’s admission to the hospital, may be listed as follows: 
Weakness, progressive in character, was mentioned 66 times; 
dyspnea, especially marked on exertion, 43 times; edema of the 
feet, in most cases worse at night, 34 times; gastric disturbances 
were frequent; vomiting, which occurred in 32 cases, was charac- 
terized by the absence of any regularity or relation to the taldng 
of food; in some patients vomiting had occurred at rather long 
intervals and persisted for several days at a time; others would 
vomit “everything they ate” for weeks at a time, and others, now 
and then, wathout any apparent cause; in 10 of the cases it was 
stated that no blood had been vomited; in only 1 was there a history 
of bloody vomitus; and 20 patients expressly stated that no vomit- 
ing had occurred. Two reported themselves as very hungry; in 
13 the appetite was good and 30 others made complaints of various 
degrees of absence of appetite. Sixteen complained of a fulness or 
dull pain in the abdomen; in 4 cases this was aggravated by eating. 
In 17 the bowels had been regular; in 17 there was constipation; in 
12 diarrhea and in 4 an alternating constipation and diarrhea. Loss 
of weight was mentioned 26 times; in 24 of these a definite figure 
was given; the average loss of weight was thirty-two pounds; in 8 
cases it had amounted to more than forty pounds. Dizziness was a 
sjnnptom in 20 cases; palpitation of the heart in 16; headache in 13. 
Numbness, mth or without coldness of the extremities, was an 
early sjmiptom in 19 cases; cramps and shooting or dull pains in 
the legs w'ere noted 6 times. The pallor was only mentioned 10 
times, and in only 3 cases did the patient speak of the yellow color 
of the skin. Double xdsion had occurred once; other infrequent 
nervous symptoms were drowsiness, tinnitus, nervousness, irrita-, 
bility and insomnia. Only 3 patients gave a history of fainting. 
Epistaxis was mentioned 6 times; hemopt.ysis in 2 other cases. A 
sore-mouth occurred in only 4 cases. Fourteen complained of 
cough and 6 of night-sweats. 

One patient stated that his mother had died of pernicious anemia; 
there was nothing of importance in the familj’’ or personal histories 
nor anj' evidence of relationship to past diseases. 

On pln-sical examination the “lemon yellow” color of the skin 
was noted 36 times; "jaundice,” 8. "^Miether or not the yellowish 
color was incorrectly interpreted as “jaundice” cannot be said. In 
every instance the pallor of the skin, mucous membrane and sclera; 
was noted. Carious teeth were mentioned 32 times and pyorrhea 19 ; 
while atrophy of the lingual papilla; was only mentioned twice. It 
seems likely that the oral and lingual mucous membrane was not 
carefully examined. The cardiac findings were of special interest; 
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systolic murmurs were noted at the apex alone in 25 cases; at the 
base alone in 8 and at both base and apex, or over the entire pre- 
cordium, in 21— a total of 54 cases. To these must be added 3 
cases in which a presystolic murmur was described at the apex; 
another with a presystolic thrill and murmur and a sj^tolic murmur 
at the apex; another with a diastolic murmur at the base (in which 
an autopsy one year later showed no organic cause for the murmur) ; 
another with a systolic at the apex and a diastolic along the left 
border of the sternum; a total of 60 cases which showed cardiac 
murmurs. The presence of a murmur may be regarded as one oi the 
most constant findings of pernicious anemia. In this series it was 
present in 70 per cent, of the cases. Cardiac irregularities were 
uncommon — only 3 were described; these were probably of the t 3 TDe 
known as premature ventricular contractions. The cardiac out- 
lines were recorded 36 times; in 28 of these the area of cardiac dulness 
was increased. Dilatation as a finding in pernicious anemia is 
equally as common as tlie presence of murmurs. The blood- 
pressure estimation varied from a systolic of 84 to one of 176; of 
55 readings only 5 were above 150; 32 were below 115, 10 of these 
below 100. In view of the fact that the disease is one of adult life, 
it may be concluded that a low blood-pressure is the rule, and a 
blood-pressure higher than the normal for the age is an unusual 
finding in a case of essential anemia. The diastolic pressure varied 
from 40 to 90; of 50 readings, 35 were below 70; the average pulse- 
pressure was 53. We can regard the blood-pressure of pernicious 
anemia as characterized by a low systolic reading, a disproportion- 
ately low diastolic and an unusually high pulse-pressure. 

The liver was palpable in 35 cases; 10 times it was stated to be as 


much as three finger-breadths below the costal arch; the spleen was 
palpated 19 times; general adenopathy was recorded but 4 times. 
Edema of the extremities was noted 23 times; extensive edema 4 
times. The pulmonary findings were negligible; in 7 cases sub- 
crepitant rales over both bases posteriorly were described; in 2 
cases "coarse rales throughout the chest;” in another, dulness with 
increased tactile and vocal fremitus over both apices. A few cases 
presented the findings of old healed apical tuberculosis. 

In 23 cases the temperature was never over 99; in 32 it usually 
ran from 99 to lOO; in 12 from 100 to 101 ; in S over 101 at least once* 
this does not include some cases with terminal temperature- of 75 
cases, fever was present at some time in 52. The pulse was fre- 
quently 100 or over hi 29 cases. The pupils were noted as beine 
normal in 7/ cases; in 7 tliey reacted normally but showed irreeu- 
anty or mequdity. Only 2 o! the patients had epistaxis while in 
tlie hospital. The reflexes were noted as normal in 57 cases- in q 
they were e.xaggerated; in 7 the patellar and Achilles reflexes were 
absent; in 1 other the patellar was absent on one sidT 

Sputum examinations were made in 10 cases; aU were negative 
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for tubercle bacilli. For the other laboratory findings, aside from 
the blood counts, M’e nill give the figures from the total of cases 
diagnosed during life as pernicious anemia without qualification, 
134 in number. The Wassermann test on the blood is recorded for 
46 cases; 42 were negative, 3 w'ere 4+ positive, another, 1+. The 
test on the spinal fluid was negative 14 times. Gastrie analyses 
were recorded in 57 cases; 53 of these showed no free HCl; 1, a free 
HCl of 2; 2 others of 7; the other case showed so much blood that 
acidity could not be tested for; of the 56 cases tested, 29 showed a 
total acidity under 10, 21 between 10 and 20, and 6 over 20. In 
93 per cent, of the cases e.xamined the stomach contents show’ed 
no free HCl; the achylia is obviously an important clinical symptom 
of pernicious anemia. Of 53 urine examinations taken at random 
37 showed a specific gra\ity of less than 1015 ; 24-hour specimens from 
8 patients showed a total of more than 1500 c.c. in 7 instances; in the 
other the amount wms 350 c.c. The urine wms otherwise negative 
in 41 cases. Albumin was present without casts in 7 instances; 
with hyaline and granular casts in 2; a few^ hyaline casts w^ere noted 
twice; a few red cells in the remaining case. We believe these con- 
clusions are warranted: The usual urine of pernicious anemia is 
increased in amount and of a low specific graAity; albumin is not 
often found and the constant presence of albumin and casts makes 
the case questionable, speaks against the diagnosis of pernicious 
anemia and for the existence of a nephritis as the fundamental 
disease producing the anemia. Ophthalmoscopic examination was 
recorded 17 times; in 2 instances the eye-grounds w^ere negative; 
in 6 there were hemorrhages; in 3 the ^sk was “hazy;" the eye- 
grounds were noted as pale 5 times; there was bilateral “beginning 
optic atrophy” once. In 45 cases examinations of feces w^ere made; 
in 24 of these search was made for ova or parasites but none were 
found, and all the examinations W’’ere negative for pus and blood. 

We come now to a consideration of the blood counts. The 
lowest erythrocyte count was 320,000. There were in all 6 patients 
with red counts below 500,000; 2 of these recovered sufficiently to 
leave the hospital. Thirty-six patients had erythrocyte counts 
below 1,000,000; 19 of these improved sufficiently to leave the hos- 
pital; thus the percentage of deaths in the hospital was 47. The 
patients with erythrocyte counts of 1,000,000 or above numbered 
50; of these 14 died in the hospital, a mortality of 28 per cent. The 
prognosis is made decidedly worse as the red cells diminish. Only 
8 of the cases had initial counts of more tlian 2,000,000; in this 
group there were 2 deaths; 1 occurred after a profuse hemorrhage 
from the nose and mouth; the second case had been admitted to the 
hospital witli a history of hemorrhages from the nose, stomach and 
bowels; his color index was 0.5; no hemorrhages were noted in the 
hospital but he failed rapidly. The color-index was 1-}- in 74 cases 
and below 1 in 12. Nucleated red cells w*ere described in 31 cases. 
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The highest leukocyte count was 30,000; in this case there had been 
pain over the upper sternum for one month; this was intermittent 
and worse on exertion; there was swelling of the abdomen, hemor- 
rhoids were present; there were nausea and vomiting, especially in 
the morning; the color-index was 0.83; this case was distinctly 
questionable. The next highest white count was 13,900; only 3 
counts over 10,000 occurred; there were 41 counts below 5000, a 
percentage of 45, and 16 of 3000 or below; the lowest count was 1100. 
In 24 cases there was a distinct relative l^phocytosis; in 23 the 
differential white count was normal; in 39 it was not noted. ^ Thus 
when a differential count was made a relative lymphocytosis was 
present in a majority. The conclusion seems justified that pernicious 
anemia is characterized by a low white count, with a tendency to a 
leukopenia and a relative Ijnnphocytosis. Fourteen cases, or 58 per 
cent., of relative Ijunphocytosis occurred among the 36 cases in the 
group characterized by red counts of less than 1,000,000; 7, or 50 
per cent., of these died. It seems that the appearance of this relative 
Ijonphocytosis is of grave prognostic import; only 2 of these 44 
cases showed total counts over 6000; the condition really signifies 
an absolute decrease of the poljunorphonuclears, which is significant 
of failure on the part of the blood-maldng organs to meet the con- 
stant and excessive demands on their function. 

A few cases deserve special mention in our consideration of the 
blood counts; 


F. G., aged thirty-two years, was in the hospital from June 1 to 
September 11, 1915. On .admission his blood examination showed, 
hemoglobin 22, erythrocytes 990,000, leukocytes 3150; all the patho- 
logic forms of erythrocytes were present. August 30 examination 
showed hemoglobin 75, erythrocytes, 4,640,000, leukocytes 8200, 
and a few poikilocytes. He had been treated ndth dilute hydro- 
chloric acid, sodium cacodylate and enemata of normal salt solution, 
1 gallon every morning. 

H. 0., aged fifty-six years, was admitted to the hospital June 13,. 
1914. He was irrational and very sick. Blood examination showed 

560.000 erytlirocytes, 6200 leukocytes, color-index 2, small lympho- 
cytes 44, large Ijunphoeytes 10, pohonorphonuclears 42. All forms 
of pathologic reds were present. She was discharged July 25, 1914, 
at which time the examination showed 80 per cent, hemoglobin’ 

4.040.000 erythrocytes and color-index 1. ■ The stained specimen 
wasnonnal. She was treated Mith Fowler’s solution. 

A somewhat similar case was that of W. C., aged fortv-two vears 
admitted to the hospital May 6, 1916, and discharged July 3,^916 

liemoglobin 26, erythrocytes 
/ 9-,000, leukocytes 4700, small Ij-mphocjrtes 50, poljmiorphonuclLs 
00 . Un discharge his hemoglobin was SO, erythrocytes 4 032 000 
leukocytes 4000, small lianphocytes 28, large lUphoeytes^ ^ 
morphonuclears 48, eosinophiles 6, transitionkis 7, myelocyt’e^onl 
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The treatment consisted of Fowler’s solution and- sodium cacodylate. 
In December of the same year he came under our observation at 
Mercy Hospital. He was once more in poor condition and died 
there a few days after an injection of neodiarsenol. 

R. M., aged thirty-six years, was admitted to the hospital Sep- 
tember 15, 1915, and discharged December 27, 1915. On admission 
his blood showed hemoglobin 15, erj’-throcytes 496,000, leukocytes 
4100, small lymphocytes 56, large lymphocytes 2, poljinorpho- 
nuclears 38, eosinophiles 2, one transitional and one myelocyte. All 
pathologic forms of erythrocytes -were present. At discharge his 
hemoglobin was 60, erythrocytes 4,120,000, leukocytes 8000, small 
IjTnphocj^tes 12, large Ijunphocytes 3, poljTnorphonuclears 82, a 
few poikilocytes. The treatment consisted of dilute hydrochloric 
acid, sodium cacodylate, Fowler’s solution and normal saline flush- 
ings, 1 gallon every other day. He was readmitted to the hospital 
the following summer and his fortune was not so good. He died in 
September. The autopsy report dated September 23, 1916, reads: 
“Lemon-yellow discoloration of the subcutaneous fatty tissues of the 
body; edema of the pannicular adiposis and the mediastinal fatty 
tissues and of the renal fatty capsules; marked systemic anemia; 
marked hj^perplasia of the spleen; 'red’ bone-marrow; marked fatty 
clianges in the myocardium, liver and Iddneys; dilatation of the 
mitral and tricuspid rings; fatty changes in the intima of the coat 
of the aorta; passive hyperemia of lungs and liver.” 

In estimating the results of treatment such ex-periences as these 
are of great value. In a disease characterized by remissions such 
as have just been described it is easy to be oversanguine about the 
results of any treatment which may be employed. 

In the group of 26 cases characterized by the predominance of 
nervous sjouptoms there were 19 males and 7 females. Only one 
patient was under forty; evidently the spinal-cord lesions are more 
liable to occur in older patients. The usual development of the 
sj-mptoms might be summarized as follows: After a period during 
which the patient suffered from various disturbances of sensation, 
vdth or without a weakness of the legs, out of proportion to the 
general symptoms, incoordination or ataxia would supervene. Five 
of the 26 cases liad urinary incontinence and 4 more had both 
urinary’- and rectal loss of control. The paralj’sis of the low'er extrem- 
ities w'as noted as flaccid 4 times; in 5 cases there was a spastic 
paralysis. The ocular reflexes w'cre normal 22 times; in 2 cases 
there were Argyll-Robertsou pupils; in another the pupils were 
noted as sluggish; in the other the right pupil was irregular and did 
not react to light. The patellars were absent 12 times and exagger- 
ated 9. There was a Babinski in 12 cases. An ankle-clonus was 
seen 3 times. In 3 cases all tlie reflexes, biceps, triceps, patellar and 
Achilles were exaggerated. The abdominal refle.xes were absent 5 
times. There was one case of impotence; one of an aggravated 
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psychosis. In general the symptoms and physical findings pointed 
to a combined sclerosis; no case of true posterior sclerosis was seen. 
Among the 26 cases there were 14 deaths in the hospital. Only 3 of 
the 26 cases showed erythrocyte counts of less than 1,000,000 on 
admission; the leukocytes averaged 6630; there were only 4 cases 
with a Ijmiphocytosis; in these the highest total leukocyte count 


was 4000. 

We may, infer that the predominance of the nervous symptoms 
renders the prognosis worse independently of the grade of the anemia. 
In 15 cases the blood Wassermann was negative; in 11 both blood 
and spinal fluid Wassermanns were negative. In 1 case there was a 
positive blood Wassermann with a negative spinal fluid. The spinal 
fluid was negative, except for a slight increase of pressure once, in 
all the 12 cases. The process in the cord must be a selective toxic 
degenerative process, not inflammatory and probably not syphilitic. 
The symptoms and signs of cord involvement without a positive 
spinal fluid call for a careful examination of the blood. 

Of the 22 cases which went to autopsy 5 proved not to be per- 
nicious anemia. These included (1) a case of Laennec’s cirrhosis in 
which the clinical diagnosis had evidently been based on the blood 
findings in spite of the ascites. The blood findings were in the main 
those usually regarded as characteristic of primary anemia, namely, 
hemoglobin 26, erythrocytes 1,165,000, color-index 1.3. There 
were also nucleated reds of all sizes. The leukocyte count was 11,200 


and the differential normal. (2) Aortic stenosis and regurgitation, 
nuth a question about pernicious anemia because of the blood find- 
ings. These were hemoglobin 26, erythrocytes 1,340,000, color- 
index 1, leukocytes 3750. Differential count showmd a slight poly- 
morphonuclear relative increase. The autopsy showed the aortic 
lesions and a moderate interstitial nephritis. The characteristic 
findings of pernicious anemia. were not present. (3) A case of 
streptococcic septicemia. A poor history had been obtained from 
this patient. The hemoglobin was 42, erythrocytes 1,916,000, color- 
index leukocytes 2850; nucleated reds were not recorded. The 
autopsy showed an acute serofibrinous pericarditis, embolic abscesses 
of the bowel and a “large septic spleen.” (4) This patient gave a 
history of sudden onset two weeks previous to admission; there was 
fever, udth chills, sweats, wealcness, dizziness and nervousness. The 
ophtlialmoscope showed small flame-shaped hemorrhages; there 
uere inconstant rales in the left axilla about the sixth interspace, 
ijastnc analj^sis showed no free HCI; total acidity 15. The feces 
vere negative for pus, ova, parasites or blood. Blood examina- 
tion showed hemoglobin 21, erythrocytes 1,208,000, color-index 1, 
leukocytes M50, small Ijunphocytes 57, large Ijunphocytes 23, poly- 
morphrauclears 13, basophils 1, myelocytes 6 and many nucleated 
1 'ir® particularly interesting because it simulates so 

Closely the findings of an aplastic anemia. The onset described in 
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the history is somewhat inconsistent with pernicious anemia, but 
it is often difficult to get an accurate history from patients at the 
County Hospital, Aside from this the features which made the 
case one not to be regarded as tjqiical of an essential anemia were 
the color-index just about normal and the predominance of Ijunpho- 
cytes, even though blood formation was still active, as showi by 
the presence of myelocytes and nucleated reds. Yet the blood 
findings in the absence of definite findings of another disease, tlie 
retinal hemorrhages, and the achylia made the diagnosis of pernici- 
ous anemia a logical one, and the result emphasizes what is perhaps 
the thing most to be remembered about pernicious anemia; the 
disease can be exactly simulated by the anemia dependent on some 
definite etiologic factor, such as carcinoma or tuberculosis. In this 
case the autopsy showed; “Nodular fibrocaseous tuberculosis of 
the tracheal, bronchial, biliary, retroperitoneal and mesenteric 
IjTnph nodes; bilateral fibrocaseous and nodular pulmonary tuber- 
culosis; nodular tuberculosis of the kidneys, liver and spleen, mul- 
tiple hemorrhages into the epicardium and lining of the stomach; 
moderate bilateral serosanguineous pleuritis.’' (5) This case pre- 
sented the symptoms of weakness, fainting and edema of the feet, 
palpitation and loss of weight and pain in the back in the lumbar 
region of both sides. There were no gastric disturbances. The 
patient was fifty-two years old. There was dilatation of the heart. 
The liver was palpable. Reflexes and sensation were normal, 
although the “gait was uncertain.'' Spinal fluid was negative. 
Wassermann was negative on the blood and spinal fluid. Blood- 
pressure was 120 systolic and 70 diastolic. IJrine was negative. 
Blood examination showed hemoglobin 35, erythrocytes 1,770,000, 
color-index 1.4, leukocj-tes 12,400, There is a note on the history: 
“The findings make quite certain the diagnosis of pernicious anemia,” 
The feces were not examined. The autopsy disclosed an “annular 
carcinoma of the ascending colon.” The pathologic conditions 
characteristic of pernicious anemia were not present. The pain in 
the back should not have been ignored and it may be emphasized 
that the leukocytosis should not have been disregarded. 

Of the remaining 17 cases 9 went to autopsy as pernicious anemia 
alone. This diagnosis was confirmed in all without essential modifi- 
cation. In one case an acute pericarditis was found, probably 
terminal. In another the patient had evidently died of an acute 
pulmonary edema. The protocol of G. F., who died at the age of 
twenty-two years, may be taken as representative of the group; 
“Systemic anemia; marked fatty changes in liver, myocardium and 
kidneys; fatty degeneration of the lining of the aorta; ‘red’ bone- 
marrow; anasarca; passive hj’peremia and edema of the lungs; 
moderate hj'perplasia of the spleen; atrophie gastritis; left-sided 
fibrous pleuritis; disseminated petechial hemorrhages in the gastric 
mucosa and the mucous membrane of the urinary bladder.” Two 
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cases were diagnosed pernicious anemia and lobar pneumonia; 
one pernicious anemia and chronic nephritis; one pernicious anemia 
and parotitis; all of these were essentially coi^rmed; 2 cases were 
both diagnosed pernicious anemia and organic heart disease. In 
both the diagnosis of pernicious anemia was correct; in 1 there was 
a chronic parenclijinatous (large white) kidney but no heart dis- 
ease other than the “marked fatty changes in the myocardium;” 
in the other the only cardiac changes noted were “ dilatation of the 
mitral ring” and “fatty changes in the myocardium.” 

In 10 of the 15 cases the red count was below 1,000,000 on admis- 
sion; two of the counts were below 500,000; the highest count was 
2,000,000. The color-index was over 1 in all of the 15. The highest 
leukocyte count was 10,000 and the lowest 1300; the average was 
4530. Seven, or 58 per cent, of the cases in which a differential 
leukocyte count was made showed a relative lymphocytosis. In 
one case the total count was 4900, with a lymphocyte count of 88 
per cent. In 12 of the 15 cases nucleated reds were found. Our 
views of the blood findings, commonly accepted as characteristic of 
pernicious anemia, were confirmed by these autopsies; the cases 
which went to autopsy, in which the pathology of pernicious anemia 
was found, had conformed clinically most closely to the accepted 
standards of pernicious anemia. Of the 15 patients 12 were men; 
2 were under thirty years of age (one was only twenty-two), 6 
between thirty and forty, 5 between fifty and sixty and 2 over 
sixty. All were white. 

An apical systolic murmur was found in 3 cases, basal systolic 
in 4 and a murmur systolic in time, both at base and apex, in 2. 
In 1 case there were described a presystolic thrill and murmur at 
the apex; no valvular disease was found at autopsy. In another 
case the history contained a record of a presystolic thrill at the 
apex, a presystolic murmur at the apex and systolic and diastolic 
murmurs at the base. Duroziez’s phenomenon was also present. 
The aniopsy protocol stated that the cardiac valves were normal. The 
maximum systolic blood-pressure was 138 and the minimum 90; 
of 11 readings the systolic pressure was below 115 in 8; the average 
pulse-pressure was 50. The spleen was palpable in 5 cases. The 
urinary findings also corresponded to those obtained in the cases 
observed only clinically; the specific gratdty was low in 10 cases; 
otherwise the findings in these w^ere negative; in 1 there was a trace 
of albumin; in 1, without albumin, a few finely granular casts; in 2 
mthout albumin, a few hyaline casts. Only 1, the case diagnosed 
as pernicious anemia and nephritis, showed albumin and hyaline 
and granular casts. The patient, in whom the chronic parenchy- 
matous nepliritis was later found, had shown nothing in her urine 
except some finely granular casts. The blood-pressure in this case 
was not taken. In the autopsy reports atrophy of the gastric 
mucosa was mentioned only 3 times.. The spleen was hyperplastic 
ni lu cases. ^ 
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Two cases went to autopsy wutii a diagnosis of "suspeeted 
abdominal malignancy;” in 1 case tlie color-index was higli; the 
highest leukocyte count was 6800; there were no nucleated erythro- 
cytes; in the other case no blood counts were recorded, as the case 
apparently was regarded as certainly one of malignancy. In both 
cases the characteristic findings of pernicious anemia were present. 

Fifteen cases in another group were discharged as pernicious 
anemia but with some qualification. Of these 10 were males; the 
youngest patient was ten; 4 otJiers were under thirty; 5 between 
thirty and forty and 5 over forty. There is a notable variation here 
from the age incidence in the cases of true pernicious anemia. In_ 
the latter the proportion of patients over 40 was distinctly greater. 
Six of the 15 patients died in the hospital. ' 

This group can best be considered in several subgroups: 

Two cases of pernicious anemia with nepliritis. In one case the 
urine contained much albumin, hyaline and granular casts and red 
blood cells; in the other there was generalized edema, with dyspnea, 
headache and insomnia; the color was yvaxy; there was e\’idence of 
fluid in both pleural cavities; the urine was albuminous, contain- 
ing hyaline and granular casts. The respective blood counts were 
hemoglobin 36, erythrocytes 1,690,000, color-index 1.4, leukocytes 
6400, differential count normal; no nucleated reds. Hemoglobin 
15, er 3 ’'throc 3 'tes 1,560,000, color-inde.x, 0.4, leukocytes 26,200. 
Obviously the latter may be dismissed as nephritis, vith severe 
secondary anemia. 

Three cases with hemorrhages: The first, a man aged thirtj'- 
seven years, had epistaxis and hemorrhages from the bowels; the 
gums bled easily; there were also hemorrhages from the ear. The 
blood count showed hemoglobin 22, erythrocytes 1,165,000, color- 
index about 1, leukocytes 12,000, vuth 86 per cent, poljunorpho- 
nuclears. The history is that of a piu-pura hemorrhagica; the 
findings are those of a secondary anemia. 

The second, a man, aged forty-five years, who complained of loss 
of blood during defecation, persisting for some time and growing 
worse, until at the time of entrance to the hospital he was passing 
an ounce or two with every mov'ement of the bowels. No hemor- 
rhoids were found. The blood count was hemoglobin 37, erythro- 
cytes 1,808,000, color-index 1.1, leukocytes 3600, with a relative 
Ijinphocytosis, small Ijunphocytes 38 per cent, and large 15 per cent. 
There was poikilocytosis but no nucleated reds were found. ^ 

TJie third, a man, aged thirty-six years, with hemoptysis and 
severe nose-bleed. The day before his death it was noted that he 
had a “profuse hemorrhage from mouth and nose.” The blood 
count shortly before his death was hemoglobin 25, erj^throcytes 
960,000, color-index 1.3, leukocj'tes 21,300; poljTnorphonuclears 
84 per cent.; a few nucleated reds. Again the findings are not 
tj'pical of pernicious anemia. 
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Four cases of pernicious anemia with heart disease. The first 
sliowed general anasarca and dyspnea, Math marked evidence or 
ascites; there was a systolic blow at the apex, with a gallop rhythm. 
The blood count was hemoglobin lO,’ erythrocji;es 742,000, color- 
index 0.7, leukocytes 4S00, pobunorphonuclears 75, myeloblast 1. 

The second patient had mitral insufficiency rvith healed apical 
tuberculosis. The blood-count on admission was hemoglobin 18, 
erythrocj’tes 896,000, color-index 1.2, leukocytes 2550; there was a 
relative lymphoeytosis, these cells maldng 50 per cent. After trans- 
fusions the patient improved very much, leaving the hospital ten 
weeks after admission with a red count of 2,608,000 and a hemo- 
globin of 45. The dilated heart, the mitral murmur and the evidence 
of old tuberculosis fail to conrnnce one that this was not a case of 
pernicious anemia, vdth cardiac findings, such as have been dis- 
cussed. There was,' moreover, no record of generalized edema nor 


of cardiac dyspnea. 

The third was a case diagnosed as pernicious anemia, with mitral 
stenosis, regurgitation and aortitis. There was a history of rheuma- 
tism and sjnnptoms of cardiac incompetency for eighteen months. 
There were moist rales over the bases of the lungs. Blood count 
was hemoglobin 17, erythrocytes 1,244,000, color-index 0.8, leuko- 
cytes 6800, poljmiorphonuclears 77 per cent. ; no nucleated reds. 

The fourth case was characterized by generalized anasarca, 
dyspnea and a tendency to nose-bleed; the heart was very irregular. 
The blood count was hemoglobin 23, erytlirocytes 719,000, leuko- 
cytes 8000, color-index, 1.6, differential normal; very few nucleated 
reds. The urine was negative. The feces contained no blood, but 
did show a great many of the parasites Imown as trichomonas 
intestinalis, an organism usually regarded as non-pathogenic. 

Two cases with a definite focus of infection. The first is one of 


the most interesting cases of the series. The patient, a man, aged 
fifty-four years, entered the hospital May 6, 1918. He presented 
the usual sjTnptoms of pernicious anemia, but in addition complained 
of a pain in the left leg, deep in the bone, which had been present 
for six years. The blood count on admission showed hemoglobin 
45, erji^hrocytes 1,190,000, color-index 1.9, leukocytes 3200, poikilo- 
cytosis and small l^miphocytes 78 per cent., large lymphocytes 6 
per cent., pol^^^norphonuclears 14 per cent., eosinophils 2 per cent., 
1 jiormolfiast Avas found. Four weeks later his erythrocytes were 

770.000. He Avas transfused June 30, 600 c.c. of blood being given. 
On Jul\- 15, his blood count was hemoglobin 29, erythrocytes 

1.370.000, color-index l.OS, leukocytes 0650. One week later an 
incision Avas made over the upper one-third of the left tibia through 
the periosteum mid 4 ounces of pus were diseharged. Eight days 
after the operation the hemoglobin Avas 45, erji;hrocytes 2,220 000 
color-index 1.03, leukoeytes 7750. Tavo AA-eeks after the transfusion 
his hemoglobin had increased from IS to 29, his erythrocytes from 
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770,000 to 1,370,000; eight days after the successful drainage of a 
subperiosteal abscess the hemoglobin had increased from 29 to 45 
and the erj'throcytes from 1,370,000 to 2,220,000. He was dis- 
charged September 9 with a hemoglobin of 63, erythrocytes 3,280,000 
a color-index of 1 and a leukocyte count of 6300. 

The second was the case of a boy, aged seventeen years, who had 
been operated on for an osteomyelitis of the left femur ten months 
pre\'iously. For a while he ran a temperature of 104°. Chronic 
osteomyelitis was found on Roentgen-ray examination but no local 
sjnnptoms appeared and no operation was done. No other focus 
of infection was found. His blood count was hemoglobin 27, erj^- 
throcytes 725,000, color-index 1.92, lenkocytes 2900, small Ijon- 
phocytes 44 per cent., large Ijonphocytes 10 per cent.,polymorpho- 
nuclears 44 per cent., eosinophils 1 per cent., transitionals 2 per 
cent. This patient died after a transfusion. 

The question of diagnosis in this instance must be regarded as . 
unsettled. 

Of the 4 cases remaining one was probably a case of sprue and 
so noted. He had been a patient in a U. S. Armj’’ hospital in the 
Philippines. For two years he had suffered with stomatitis and 
diarrhea. The stools were frothy, whitish, very foul and contained 
no blood. The blood count, at the lowest, showed hemoglobin 20, 
erythrocytes 990,000, leukocytes 4000; no nucleated reds and a 
normal differential white count. 

The second was the case of a man in whom the Roentgen ray 
discovered a lesion at the pylorus. The blood e.xamination showed 
the findings usual in secondary anemia except for a high color index 
and a white count of only 5400, once as low as 2800. 

The third case was one of “old pulmonary fibrosis, with an 
advanced secondary anemia” (a red corpuscle count of 1,480,000) 
and a high color-index. 

The fourth was a case originally diagnosed as Banti’s disease and 
discharged from the hospital October 26, 1915, with that diagnosis. 
She returned in December of the same year and died two months 
later of pneumonia. She entered the hospital the first time, with 
a marked ascites. A large spleen was palpated and the patient 
stated that she had known of this enlargement for twenty years. 
She was tapped three times. The specific graAity of the fluid was 
1006 to 1010. Her lowest blood count was hemoglobin 25, erythro- 
cytes 3,000,000, color-index, 0.5, leukocytes 3400. At the time of 
the second admission the blood examination showed hemoglobin 5, 
erj'tlirocj'tes 870,000, leukocytes 34,000, poljmorphonuclears 87 
per cent.; all forms of nucleated reds. The most plausible theo^ 
about this case is that some of the findings of pernicious anemia 
(particularly tlie presence of nucleated erythrocytes) had developed 
on the basis of a long-standing secondary anemia. The original 
diagnosis of Banti’s disease Avas probably correct. 
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In summarizing the last group of cases we find that m only 2 
cases was the spleen palpable. One of these cases was the one 
originally diagnosed as Band's disease; in 10 cases it was expressly 
stated that the spleen was not palpable. In 9 cases 
was above 1. There was a leukocytosis of more than 10,UUU in ^ 
cases. In no case were the nucleated forms of the red corpuscles 
easily found. In 8 cases none were found and in the others they 
were very rare. In only 3 of the cases, or 20 per cent., did the 
l 3 Tnphocytes exceed the polymorphonuclears. In the cases demoi> 
strated at autopsy as pernicious anemia 43.7 per cent, showed 
relative lymphocytosis. In 2 of these 3 cases there were no nucleated 
reds; the third was the case of suppurative periostitis already 
described, which showed a high index, a relative Ijnnphocytosis 
and very few normoblasts. As a general conclusion we may say 
that these findings warrant the opinion that great reserve should 
be exercised about making a diagnosis of pernicious anemia when 
all the characteristic blood findings are not present. In this tj^e 
of case search for a definite etiologic factor is most urgent. 

It would be a thankless task to attempt a reidew of the medicinal 
therapj^ but we are interested in the use of human blood as a thera- 
peutic procedure. There were in all records of 30 injections of human 
blood in 19 cases; 26 of these were .intravenous transfusions with 
citrated blood in 16 patients; 3 were subcutaneous injections of 
whole blood, in 2 patients, and there was one subcutaneous injection 
of defibrinated blood. 

In the last case 200 c.c. of defibrinated blood were injected sub- 
cutaneously, without reaction or result. In two cases whole blood 
w.as used subcutaneousl 3 % In one 20 c.c. of whole blood were 
injected without reaction or result. In the second one injection 
of 30 c.c. was given, vdth a slight reaction and no therapeutic 
effect. Four da 3 ^s later a second injection of 60 c.c. was given. 
Three hours after the injection the patient had a chill lasting twenty 
minutes: the condition improved but the pulse remained rapid and 
weak. Four da 3 "_s after the injection the temperature went to 102.6°. 
The next day evidence of suppuration was discovered in the buttock 
into which the injection had been made. Four days later the patient 
died. Death is attributable to the injection of blood onl 3 '’ indirectly; 
it was not the result of a reaction butof an infection which thealready 
debilitated patient could not stand. 

Twent 3 --six intravenous injections of blood with sodium citrate 
were given to 16 patients; 2 of these were of small amounts, 10 c.c. 
to each of two patients. There was no reaction in either case and 

^ transfusions varied in amount 
from _00 to GOO c.c. Three of these were done at Wesley Hospital 
on a patient afterward admitted to the County. In 4 of these no 
innEovemcnt is noted on the chart; after 17‘of the transfusions 

2 cases: the firs"! 
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a hemoglobin of 16 and a red count of 888,000, was transfused 
the first time September 24, 1916; three days later tlic blood exami- 
nation showed hemoglobin 16, erythrocytes 1,536,000. The count 
fell to 808,000 on October 2; on October 3, another transfusion was 
done; on October 4, the count was 1,840,000; each transfusion was 
followed by an increased leukocyte count; following the second 
transfusion improvement was steady and the patient, much better, 
was discharged November 21. 

In the second case the red count, August 5, 1918, was 1,050,000, 
mth a hemoglobin of 30 and a leukocyte count of 2050. Transfusion 
was done on the seventh, and nine days later the blood examination 
showed hemoglobin, 50, erythrocytes 4,070,000, leukocytes 4100. 
The patient, in good condition, left the hospital September 9. 

A third case after the first transfusion showed a rise in the ery- 
throcytes from 990,000 to 1,300,000; after the second, the hemo- 
globin rose from 25 to 35, the erj’throcytes from 990,000 tp 1,300,000; 
after the third the hemoglobin was unchanged at 30; the erythro- 
cytes rose from 1,700,000 to 2,350,000. This patient did not con- 
tinue to do well. A splenectomy was advised but refused; the patient 
shortly afterward was taken home in poor condition against our 
adtice. There were 11 patients in this group showing improvement 
after transfusion; prior to the first transfusion the highest erythro- 
cyte count was 1,200,000; only 3 patients had more than 1,000,000 
erythrocytes; 8 of tlie 11 left the hospital improved (one improved 
after the transfusion, but much more rapidly after a collection of 
pus was evacuated, as mentioned elsewhere), 1 left the hospital in 
poor condition and 2 died in the hospital; one of these latter, 
shortly before iicr death, had an erythrocyte count of 3,800,000 
and a hemoglobin percentage of 75; it had not been deemed 
necessary to transfuse her for four months; she died of complications 
incident to combined cord degeneration. We may say that of the 
11 cases 9 showed marked improvement in the blood condition. 

Three deatlis occurred shortly after transfusion; in one case the 
transfusion was carried out as a measure of last resort in a moribund 
patient; there was no tj^pical reaction and the death cannot be 
charged to the transfusion. In 1 case while the transfusion was in 
progress the patient complained of “dizziness and faintness, then 
became dyspneic, was nauseated and tried to vomit; there was 
headache and a clammy perspiration broke out; the transfusion 
was stopped. One-half hour later a severe chill occurred, lasting 
fifteen minutes; two hours later an attack of severe abdominal pain, 
dyspnea, pulse imperceptible; death occurred one-half hour later.” 
Tlie other fatal reaction took practically the same course. There 
were in all six severe reactions and three mild ones; seven of the 
transfusions were followed by no reaction. 

There is a xecord of one splenectomy in the series; the operation 
was done after the patient had been in the hospital for three months 
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and had made a notable gain; the patient was discharged in good 
condition one month after operation. 

In reviewing the results of this study, we nnd. 

1. The clinical complex known as pernicious anemia presents 
certain characteristic blood findings, particularly the high color- 
index, the presence of many large erythrocytes and oi nucleated, 
red cells, especially megaloblasts, and a tendency to a leukopenia, 
with a relative lymphocytosis; the clinical symptoms, though 
secondary in importance from the standpoint of diagnosis, are yet 
distinct and definite. The progressive weakness, the gastric dis- 
turbances; the dyspnea, pallor, the cardiac findings and the edema 
of the feet are the most tj^pical and constant findings. 

2. Though pernicious anemia has its own characteristic diagnostic 
findings these may be simulated closely by anemias resulting from 
i^arious diseases; in fact, the blood picture of pernicious anemia may 
be presented exactly as the result of some definite septic, toxic or 
malignant condition. The diagnosis should rest not on the blood 
findings alone nor on the blood findings and symptomatology, but 
on these two features in the absence of any discoverable cause for 
the anemia. 

3. The disease is more common in males and is most frequent in 
the fourth and fifth decades of life. 

4. The cardiac symptoms and physical findings (the murmurs and 
the dilatation of the heart) are so constant as to be looked upon as 
among the most common symptoms of the disease. Anatomically 
valmlar disease is not a part of pernicious anemia; the cardiac 
findings are the result of myocardial weakness and relative insufiB- 
cicncy. Ascites and anasarca are not symptoms of pernicious anemia 
tliough there is a possibility that they may result from cardiac 
incompetency, this event is so unusual that their presence demands 
explanation. 

5. The systolic blood-pressure is almost never above normal 
but tends to be below the lower limit of normal; the diastolic press- 
ure is disproportionately low and the pulse-pressure high. 

6. fihe urine is usually of a fairly low specific gravity, rather 
increased_ in quantity, and rarely contains albumin. The presence 
of albumin is not to be accepted as a usual finding in pernicious 
anemia; its presence witli casts means nephritis, which may be the 
cause of the anemia rather than the effect. 

7. Pernicious anemia is characterized by an irregular temperature 
Mhich IS not often above 101°; there are often recessions to norma 
of variable duration. 


S Achylia gastrica is so much the rule that the presence of free 
llCl ma} justifiably raise a doubt as to the diagnosis. 

9. _rhe l\assermann reaction occurs infrequently in pernicious 
anemia. In 4G cases there was a percentage incidence of 6.5- the 
general run of cases in a large charity hospital would probably 
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show a higher percentage. It is possible that certain changes in 
tlie blood incident to the disease interfere uith die reaction. 

10. The gradual decrease in die leukocyte count, especially in 
the relative and absolute number of poljnnorphonuclears, is of 
serious prognostic import. The diagnosis of pernicious anemia 
should be made with the utmost reserve in the presence of a leuko- 
cytosis. 

11. The negative spinal fluid tests in die presence of well-estab- 
lished cord disease point to a toxic degenerative process in the cord 
rather than an inflammatory process. Disease of the cord, vdtli 
pernicious anemia, usually means an involvement of the lateral and 
posterior columns, a combined cord lesion. The presence of e\n- 
dences of cord disease is of unfavorable prognostic import; the 
prognosis in these cases is grave, out of proportion to the blood 
findings as compared to die cases not so complicated. These 
patients are less likely to live long enough to develop advanced 
grades of anemia. 

12. Transfusion of blood vdll not cure but will often prolong the 
patient’s life. The severe reactions which occurred in this series 
were likely the result of imperfect technic; the procedure has really 
been developed from its inception in the years covered by this 
study; transfusions are now being done with a much lower percent- 
age of reaction. Yet the experiences noted here may have a valuable 
lesson for us. The transfusion of citrated blood is a simple procedure 
but not a harmless one. Before the operation is undertaken the 
bloods of donor and patient must be demonstrated to be compatible 
by an acceptable and approved technic. 
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Manual of Physical Diagnosis. By Austin Flint, M.D., 
LL.D. Eighth edition, re^^sed by Henry C. Jhacher, M.b., 
M.D., Assistant Professor of Clinical Medicine in the College ot 
Physicians and Surgeons of Columbia University, etc. Pp. 362; 
26 illustrations. Philadelphia and New York: Lea & Febiger, 


1920. 


As tlie pendulum swings back toward the greater importance of- 
the simpler methods of clinical study, we maj'^ expect more and more 
attention to be focussed on the fundamental physical examination 
of the patient. Perhaps no one in this country has contributed 
more to the underlying principles involved in this branch of clinical 
medicine than Austin Flint. It is therefore a pleasure to have his 
simple and pointed presentation of the subject kept thoroughly up 
to date, brought to our attention from time to time as the new 
editions arrive. The present revision by Dr. Thacher includes some 
new material, especially upon effort sjmdrome, the unusual signs that 
may sometimes be heard over the normal heart and the diagnosis 
of pulmonary tuberculosis on uncertain and insufficient evidence; 
yet the Manual retains the simple and logical presentation of the 
original author. Although the first third of the book is given over 
to a discussion of percussion and auscultation in health and disease 
the other methods of examination, particularly inspection and 
])alpation, are not neglected when the actual physical diagnosis of 
disease is under consideration. In each instance the phj'^sical 
conditions met with in health are presented before those alterations 
met with in disease. Although too brief to cover the subject in 
great detail and to enter into controversial matters, this Manual 
will continue to rank as one of the standard w'orks on physical 
diagnosis. q ]y[_ 


I\11EIH.ER S ItonooK OF Medicine. By WiLLmi H. Jack, 
B.Sc., jM.D., F.R.F.P.S.G. Physician to the Glasgow Royal 
Iniirmary; lecturer in Clinical Medicine in the University 
Glasgow Sixth edition. Pp. 561 ; 28 illustrations. Edinburgh: 
E. 6c b. Livingston; New York: William Wood & Co 19‘?0 


rms small handbook, which, though containing more than 500 
pages, IS small m length and width, apparently presents the impor- 
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tant facts of internal medicine in a brief and precise manner. 
The book is a good example of the' small manuals of medicine, 
but has the usual faults characteristic of such medical abstracts. 
The only ob^dous advantage of these abridged editions seems to be 
in the marshalling of the salient facts of medicine so that one 
reviewing for examinations may cover the entire subject in a short 
time. J. H. M., Jr. 


The Medical Clinics of North Aiuerica. Volume III, Number 

6. Pp. 1493-1779. Pliiladelphia and London: W. B. Saunders 

Company, 1920. 

The Chicago number of the Clinics of North America contains 
a large munber of case reports and articles on various tj^ies of 
diseases considered for the most part from a diagnostic and thera- 
peutic standpoint. Dr. hlix contributes an article on encephalitis 
and also one on mediastinal tumors. Dr. Abt writes on infantile 
eczema as well as presenting a s^unposium clinic. Dr. Williamson 
discusses lymphosarcoma of the neck and pernicious anemia, witli 
extreme dropsy, wliile Dr. Strouse deals vdth urticaria and angio- 
neurotic edema. Dr. Carr reports 2 cases — 1 of bronchiectasis 
with pulmonary’’ hemorrhage and 1 of gall-stones with chronic 
jaundice. Colic in the breast-fed infant is the subject selected by 
Dr. Grulee, while Dr. Bassoe describes some cases of brain abscess. 
Dr. Sonnenschein introduces the subject of headache from the 
point of Anew of the otolarjmgologist. Cerebrospinal syphilis and 
encephalitis are gone into carefully by Dr. Hamill, while Dr. 
Hamburger demonstrates the protean character of angina pectoris. 
Dr. Friedman ivrites on gastric ulcer and clironic enterocolitis. 
The remaining three articles are by Dr. Hess, Dr. Wright and 
Dr. Portis. A particularly suggestive contribution is that of Dr. 
Byfield, who analyzes some of the more important causes of error 
in diagnosis and shows us the mistakes that we make arc frequently 
due to carelessness, lack of complete examination and improper 
history-taking, errors which we can successfully overcome by 
proper care and study of the patient. J. H. M., Jr. 


SniPLiFiED Infant-feeding. By Roger H. Dennett, M.D., 
Associate Professor of Diseases of Children, New Vork Post- 
Graduate Medical School, etc. Second edition. Pp. 385; 14 illus- 
trations. Philadelphia and London; J. B. Lippincott Co., 1920, 

Tins book is a departure from the usual in infant-feeding. There 
is no reAdew of the literature. The author describes a method of 
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feeding based upon the calorific requirements of the infant It is 
hardiv necessary to enumerate the various chapters, but the prm 
eiples^f ollowed may be show by quoting this much : In prescnb- 

im food for any infant there are three mam points for consideration . 
(1) It should contain the proper elements to mamtmn nutrition and 
allow growth; (2) it should be digestible; and (3)_it should contain 
the proper quantity of food, which is best estimated by caloric 

standards.” ’ , i i • i. • j 

Certainly one must have some rule or system by which to judge 

the requirements of n normal infant always realizing that the 
infant is an individual and may be subject to variation. From 
the basis of the normal requirement, the food of the sick infant is 
to be manipulated as indicated. By following Dr. Dennett s 
method one can be quite successful in infant-feeding. However, 
the reviewer feels that it is not a complete method and one should 
also be cognizant of the percentages of the various ingredients, 
and their actual amount, present in the mixture. It is the custom 
of many to use the calories of a food as the check upon the method, 
rather than as the actual basis upon which to calculate requirements. 

A. G. M. 


The Catarrel\.l and Suppurative Diseases of the Accessory 
Sinuses of the Nose. By Ross Hall Skillern, M.D., Pro- 
fessor of Laryngology, Graduate School of Medicine, University 
of Pennsylvania, etc. Third edition, thoroughly revised and 
enlarged. Pp. 418; 300 illustrations. Philadelphia: J. B. Lip- 
pincott Company, 1920. 


Space does not pemut, nor is it necessary to attempt, an extended 
review of Skillern’s w'ell-known Accessory Sinuses, now in its third 
edition. The early exhaustion of the two previous editions demon- 
strates the necessity for and popularity of the work, and it is the 
recognized authority on the special subjects to w^hich it is devoted, 
pie new edition contains all the material and information of the 
former editions, and in much the same form, additions having been 
niade_ when called for, due to progress in this special field, and 
bringing the subject-matter up to date by many references to the 
literature of the last four year^. The author has, moreover, incor- 
porated into the^ text the observations of himself and others on 
infections and iiquries of the sinuses during the recent war in so 
far as they apply to_ civilian practice. ’ 

. ptention has been given to the question of sinusitis 

in infants and children, on which much work has been done in ti 
laspev years by Shllern, Dean and Armstrong, Coffin, Oppenheimer 
and others This is an important subdivision of the subLt much 
neglected by the profession until comparatively recently, and one 
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that is of peculiar interest not only to every rhinologist but to the 
pediatrist and general practitioner as well. As the subject is still 
in the developmental and theoretical stage, undue space is not 
given to it, the accepted facts, as far as demonstrated, being alone 
presented. 

“T^ben to operate in maxillary sinusitis” is an entirely new con- 
tribution, introduced with the idea of clearing up, in a systematic 
way, many of the difficulties encountered by beginners in the 
specialty. The subject is thoroughly discussed from all angles and 
plain rules for guidance given. 

New methods discussed and described in detail are Lothrop’s 
operation on the frontal sinus and Sluder’s upon the ethmoid laby- 
rinth. The chapter upon the sphenoid sinus has been entirely and 
thoroughly revised. Many new illustrations have been added 
describing these and other procedures, so that the volume remains, 
as it has always been, one of the best and most clearly illustrated 
text-books in medicine. In "vnew of the fact that since their return 
from military ser^nce many recruits have been and are being made 
to the specialty of rhinology, this work should continue the popu- 
larity of the pre^^ous editions, and be an acceptable text-book in 
the numerous institutions now giving postgraduate instruction in 
this subject. G. M. C. 


The Don Qctixote of Psychiatry. By Victor Robinson. Pp. 

334. New York: Historico hledical Press. 

This book gives a friendly account of the life of Dr. S. V. 
Clevenger, a distinguished psychiatrist, who was one of the earlj^’ 
leaders in the institution treatment of the insane in this country. 
It is a very interesting book, for it not only discusses Dr. Clevenger, 
but gives interesting side-lights of other figures in medicine of men 
who were contemporaries of Clevenger, such as Leidy, Pepper and 
Hammond. It is a worthy tribute to a man who has meant a great 
deal in psychiatry. 


AIanual of Practical Anatomy -(Cunningham). Revised and 
edited by Arthur Robinson, Professor of Anatomy in the Uni- 
versity of Edinbiugh. Seventh edition. Volume II. Pp. 524; 
23 illustrations. New York: William Wood & Company, 1920. 

In this edition the general text has been revised and many new 
figiues, representing dissections, sections and radiographs have 
been added. Instructions for dissection have been printed in a 
distinctive indented tj’pe, a featme of the book that will especially 
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appeal to tlie student. As a result of the additions to the work 
h has been thought advisable to publish the book m tee volumes. 
Thus the second volume considers the thorax and abdomen. 

The text matter is nicely arranged and the Avriter s style makes 

it very easy reading. , . , • n • j. 

The new nomenclature is used throughout but in all instances 

the older terminology’’ follows in brackets.^ , i i 

The. manual is of a convenient size, printed with a clean clear- 

cut tyiie and on a nice grade paper. 

It makes a most excellent and convenient reference work. 

■R. T.. "R. 


Manual of Psyciiiatry. By Aaron J. Rosanoff, M.D. Fifth 
edition. New York: John Wiley & Sons, Inc., 1920. 

This fifth edition is an outgrowth of the English translation of the 
Frencl'i Ma 7 i 7 icl de Psijehiairie, by J. Rogues de Fursac. In addition 
to the author the contributors are: H. L, Hollingsworth, associate 
professor of psychology, Columbia University, who contributed 
some chapters on psychology; Miss Mary C. Jarrett, who contributed 
tlie chapter dealing with applications of sociology in psychiatry; 
Clarence A. Neyonanu, M.D., who discusses lumbar puncture, cell 
count and chemical tests of cerebrospinal fluid . The book is divided 
into three parts: First, dealing with general psychiatry; second, 
special psychiatry; third, appendices, dealing with the technic of 
diagnostic procedures. 

The first part, which deals with general psychiatry, is first rate, 
for here the author deals with a subject with which he is thoroughly 
familiar— that is psychiatry and its treatment. Perhaps those who 
are familiar with Freudian methods might consider the chapter on 
psycho-analysis as inadequate. 

The second part, dealing with special psychiatry, is also well 
done, with the exception of that part which deals with psycho- 
neuroses. The author bases his views entirely’’ upon his army!- exper- 
ience, and -particularly that obtained in Plattsburg. He comes to 
the conclusion that hy’steria and malingering are one and the same 
thing. He further states that “it seems therefore justifiable to 
conclude that an illicit motive is an essential part of the mental 
mechanism of hysteria; but such motive need not be of a sexual 
nature, although it undoubtedly very often is'.” In discussing the 
hysteric personahtyq he states that the essential feature consists in a 
character defect which places the hysteric individual in close relation 
to the crmnnal. 

The average neurologist will entirely disagree with the auewpoint 
quoted in the aliovcparagraph, for it is held by one trained altogether 
in psychiatry, and furthermore based on the very limited experience 



758 


EE\TEWS 


chiefly obtained, as admitted by tlie author, from a few months’ 
experience among psychoneurotics in Plattsburg. 

Part three deals wdth the technic of special diagnostic procedures, 
two of the chapters being written by Dr. Neymann. These deal 
wdth lumbar puncture and chemical tests, such as the Wassermann. 
They are not sufficiently technical for a laboratory worker but give 
the reader an idea as to what these processes consist of. The 
Stanford revision of the Binet-Simon intelligence scale takes up a 
wdiole chapter of seventy pages. A chapter consisting of seventy- 
four pages concerns itself with the Kent-Rosanoff free association 
test. These in their length are out of all proportion to the rest of 
the book, for dementia precox is given only thirty-two pages. 

^Yith these exceptions the book is a good one and the reader will 
find whatever adAUce he is looking for presented in a very sane, 
normal fashion. 


Surgical Clinics of Chicago. August, 1920, Number. Vol. IV, 
No. 4. Pp. 214; SO illustrations. Philadelphia: W. B. Saunders 
Company, 1920. 

The high standard of this work is still maintained in this number. 
It contains seventeen original artieles by members of the con- 
tributing staff from the various Chicago hospitals. As the writers 
continue from munber to number they more and more present their 
subjects as the general medical reader needs them presented. Yet 
they at the same time give minutiae and detail that appeals to the 
special reader. 

The work fills a need and fills it well. E. L. E. 


The Narcotic Drug Problem. By Ernest S. Bishop, M.D., 
Pp. 136. New York: The Macmillan Company, 1920. 

The author believes that drug-addicts suffer from a disease and 
that the ^'ictims should not be spoken of as “drug fiends” or the 
users as having the “ drug habit.” He thinks if addicts are carefully 
handled, first getting them in excellent physical condition and tlien 
withdrawing the opiates in a manner not harmful to the patients, 
that they can be cured of being addicts. 

Dr. Bishop is of the opinion that the reason opiates are used is 
because of bodily need and not for the enjoyment that is received 
from their use. He further states that too many people think of 
these persons as being morally weak, unable and unwilling to dis- 
continue the use of narcotics, whereas to do so causes physical 
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suffering. According to the author many of the legislators, admin- 
istrators and even physicians do not fully understand the situation, 
and wlien the Harrison law was passed making it impossible for drug 
addicts to obtain narcotics, this either drives them into the under- 
world,^’ or, if unable to obtain opiates through illegal methods, to 
escape physical suffering they resort to suicide. . . 

The book is vn-itten in a very clear manner; in tact, the author 
impresses upon the reader too often the same facts and few new 
thoughts are introduced after the first few pages. Besides the 
repetition the author strays from tlie point at issue, and in discussing 
any particular phase he invariably reverts to some part of the 
question previously discussed at length. 


The Diagnosis of Nervous Diseases. By Sir James Pdrves 

Stewart, K.C.M.G., C.B.M.D. (Edin.), E.R.C.P. Fifth edition. 

Pp. 557. New York: E. B. Treat & Co., 1920. 

This is the fifth edition of Stewart’s well-known Diagnosis of 
Nenons Diseases. The fourth edition lyas written three years 
ago, while the author was on war duty in Saloniki. The present 
edition has been revised and in part rewritten. A short chapter 
on war neuroses regarded from their elinical standpoint has been 
added. 

The scheme of the book is well worked out. It is not intended 
by any means to be an exhaustive text-book, but, as the title indi- 
cates, it is a d iagnosis. Tlie anatomy and physiology are adequately 
and well done. Aphasia is treated from the old and well-lcnown 
standpoint and the recent controversial phases are omitted. Cere- 
bellar conditions are adequately discussed, with the exception that 
no attention is paid to the more recent studies of localization. 
Peripheral nerve conditions are exceedingly well done, and so far as 
the reHewer Icnows this is the only book on neurology which has a 
chapter on organic war lesions. The fact that it has reached its 
fifth edition is ample evidence that the book is well wmrth while. 


Cast Goto AKB Porceuik Iklai-s. By Heriwn E. S. Chates, 

D.D.S., Jjew \ork. Pp. 3S3; '372 illustrations, St, Louis; 
V-.. \ . xMosby Company. 

This is a scholarly addition to dental literature reflecting thorounli- 
ness and minute pare on the part of the author in every detail 
Ihe introduction comprising some fifty pages on sequence of 
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thought and the value in teaching is a most finislied, thoughtfullj* 
witten expression of fundamental facts well worth reading, although 
rather mature for the average student and not closely allied to the 
general subject. 

The chapter on caAdty preparation is comprehensive and practical. 
There is nothing radical or new, but it reflects the best thought on 
the subject, fully illustrated and giving a clear idea. 

The author has gone most fully into the subject of cast gold fillings, 
the failiu'es caused by faulty impressions, how to obviate them, 
and a very full and fair description of different casting methods 
and the results obtained. 

The method for inlay work, their treatment and casting, splinting 
of teeth and the restoration of occlusial balance, and the treatment 
of the indirect method has the full allotment of space it deserves. 

Porcelain work is well described in detail and comprehensivel.y, 
which applies to the entire work. 

Twenty pages are devoted to light and color, followed by a 
chapter on ductless glands as expressed in the human mouth, 
endocrinodontia. This is a field dentists must become more familiar 
with, and although there are few of us that can agree with Dr. 
Kaplan that the “ frequency of decay in low'er molars as compared 
with anterior teeth is due to the position of the submaxillary glands, 
etc.”, the idea is very progressive. P. L. L. 
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Immediate Closure of Empyemata.— Hathaway {British' Med. Jour., 
May 29, 1920, p. 734) has always used a local anesthetic but is inclined 
to think tliat when handling the lung a little general anesthetic with 
it is useful. He resects sufficient rib, either a long section of one 
rib or adjacent parts of two ribs, to allow of the introduction of the 
whole hand into the pleural cavity. This is the most important point, 
because, after evacuation of the pus, it is essential to pass the hand into 
the chest cawty and strip off the collapsed lung all adherent fibrin and 
separate tlie lung from all adhesions. In any early case this is easily 
done, but an old standing one will require much freeing of the Ituig in 
order that it may recover its reexpansibility. He tlien washes out the 
pleural cavity •with fla’vine until the fluid comes away quite clean, and 
fills the chest witli a 2 per cent, suspension of iodoform in sterilized 
paraffin. The pleural wound is then sewn up with catgut, not that he 
thinks this is very important, because these stitches soon give way. He 
then carried out unmediate closure of the skin with deep sutures, so as to 
leave no “sucking” wound. When dressing on the next and following 
days the wound ■vsdll be bulging. This is due to a mixture of pus and 
iodofonn and paraffin being pushed out of the pleural ca-vdty by the 
expandmg lung under tlie skin. Daily he introduces the needle of an 
exploring sjTinge between tlie edges of the wound— this is quite painless 
— ^and extracts all the fluid he can. This process usually takes ten to 
fourteen days, depending^ upon tlie reexpansion of the limg. Daily 
bacteriological report of tliis fluid shows tliat the number of organisms in 
a field steadily diminishes. A certain amount of tliis mixture of pus and 
iodoform and paraffin -will ooze out also in the dressings. ’ Harris has 
now sutured nine cases. His only failure was a tuberculous case. The 
patient died in tventy-four hours. Postmortem the lung was found 
tied in a knot at the root, he had e\ndently not explored the chest 
sufljcicntly witli his hand. All of the other eight cases made good and 
rapid recoveries. The duration of tlie disease in these cases varied from 
two to six weeks, after the resolution of tlie primary pneumonia. 
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Volvulus o! the Cecum; Double Obstruction. — Shith (Britwh Med. 
Joitr., February 28, 1920, p. 289) reports a case of volvulus of the cecum, 
tlie true nature of vrhicli was only iscovered at autopsy. The patient, 
a male, aged tliirty-three, had had attacks of indigestion for some years. 
They were not severe. He also had constipation, pain and discomfort 
after meals, witli occasional vomiting. He had a sudden acute attack 
of abdominal pain, vuth vomiting. l^Tien seen bj’’ the author twenty 
hours later he had all die signs of symptoms of an acute abdominal 
catastrophe. Tlie vomiting was notfecal. A right paramedian incision 
was made. The cecum and ascending colon were distended and turned 
toward the midline, formipg a definite volvulus. The transverse colon 
was empty. It appeared that the hepatic flexure was the seat of the 
obstruction, so it was explored and an acute kink was found. A Paul 
tube was inserted into the cecum. Tv'enty-four hours later he developed 
sj-mptoms of further obstruction, and in spite of treatment he died 
twenty-four hours later. Autopsy disclosed the following: From die 
point of obstruction at the hepatic flexure there stretched a thick, 
organized adhesion, passing across and adlierent to die anterior leaf of 
the mesentery and fixed firmly to the ileum about two inches from the 
ileocecal valve. The small gut was acutelj’’ kinked here in a manner 
similar to that at the hepatic flexure. The original lesion was a tubercu- 
lous affection of the mesenteric glands. The author thinks the death 
due to the ileal obstruction and not to a paralytic distention. 


The Uses of Free Transplants of the Fascia Lata in Surgery.— 
Torner (British il/cc/.Joj;r., January 17, 1920, p.79) says thatitis to the 
late Murphy of Chicago, that we owe the more general use of free trans- 
plants of the fascia lata; he used tiiese extensively in arthroplasty. 
Turner has used it in arthroplasties, in protecting deeper structures, 
sucli as sutured nerves or tendons, durmg die slow healing of wounds 
by granulation oi when the superficial tissues are so much damaged 
that theii recovery after suture is likely to be attended by sloughing. 
It is also exceedingly useful for the replacement of lost tendons. They 
are also useful in covering the exposed brain where the membranes are 
ruptured. Turner has used free fascial transplants m repairing the 
urethra. The transplants behave exceedingly well even when infection 
occurs. All transplants are removed through a vertical incision on the 
outer sid of the thigh, and except where the transplant has been a very 
small one no attempt is made at suture of the cut edges. 

Mammary Sarcoma in Old Age. — Gr.vves (British Med. Jour., Janu- 
ary 17, 1920, p. 81) reports a case of a female, aged ninety-eight years, 
with sarcoma of die breast and pulmonary metastasis. The lesion was 
noticed three and a half months previously while die patient was being 
given a bath. The breast was not enlarged but was painful and several 
hard, small masses weie scattered through the substance of the gland. 
The axillary lymphatics were not enlarged. Owing to senility operation 
was not undertaken. The breast rapidly increased in volume and soon 
attained die size of a foot-ball. The skin became eroded. Shortly 
before death die patient coughed up a small clot of blood. The micro- 
scopic sections showed a large spindle-celled sarcoma. 
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Subcutaneous Rupture of the Subclavian Artery. - Rountree 
(Brim Med. Jo«r., March 6, 1920, p. 326 reporte a case of a male well- 
kvelopecl, aged forty-eight years, who while pulling a sluice » loc^v 
during rising water suddenly felt a severe pain and expenenced a loss 
of considerable power in the right arm. There was no swelling and no 
mark of injury, but five weeks later, when examined, the extremity was 
cold and pale. There was no muscular wasting and all the ordinary 
movements could be earried out ivitli precision. No pulse could be felt 
anjm-hcre from the axilla downward. The subclavian pulse could be 
felt and was equal to that on the other side. A week ater color and 
warmth and a good deal of poiver had returned. The right radim pulse, 
although smaller than the left, was palpable. Two years later the pulse 
was better and could be felt throughout the limb. There was no sign 
of aneur^^sm. The author thinks the case was a rupture of the inner 
and middle coats of the vessel wdiere it crosses the first rib. 

The Repair of Cranial Defects by Autogenous Cranial Transplants.— 
Coleman (Swry., Gynec. and Ohst., 1920, xxxi, 41) says that in a series of 
208 patients, witli head wounds, under observation at U. S. General 
Hospital No. 11, 53 patients were operated upon for the repair of 
cranial defects. The study of this grotip of patients provides data for 
estimating the influence of a skull defect as a factor in the disability 
of patients with head injuries. The cranial defect may be of slight 
importance in comparison with the associated brain lesions. The 
sjTiiptoms may be modified to some extent by a cranial defect, and 
cranioplasty may give a certain amount of relief; but, as a rule, repair 
of the defect does not benefit conditions resulting from structural brain 
damage. Scrupulous regard for the limitations of cranioplasty are neces- 
sary. These operations should seek to do two things, protection of the 
brain and relief of deformity. It is the fluctuation of the defect, in 
varidus positions, which is mainly responsible for the symptoms which 
are very characteristic. These patients are disinclined to exercise and 
suffer disturbed sleep because of tlirobbing o^ vertigo when lying in 
bed. Tlie author says that the symptoms are explained by the local 
instability of tlie brain mass, the traction- of the’ adhesions and the 
associated vascular fluctuations. Crapioplasty should not be attempted 
until the wound has been healed for three months. Any associate 
intracranial proccss accompanied by an increase in tension, intracerebral 
foreign bodies and sometimes epilepsy make the operation inadvisable. 
Thchuthor used the Charles H. Frazier metliod of autogenous cranial 
transplantation. The scar tissue is removed and the dma freed from 
the bony rim, which is then bevelled with a fine chisel. The dura is 
not opened. A pattern of the defect is made and placed on the parietal 
eminence of the same or contralateral side and a thin lamina of tlie outer 
table widi the overlying pericranium, removed.' The graft is molded 
into the de-sircd cujve and fi.xed with fine interrupted catgut sutures 
1 he patient is kept m bed for two weeks, allowing the horizontal position 
to give the gr.aft the proper curve. The cranial bones heal without much 
callus formation. In patients ivith extensive scars a plastic on the scaln 
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Homotransplahtation of the Kidney and Ovary. — ^D ederer {S^irg. 
Gi/ncc. and Ohst., 1920, xxxi, 45) has transplanted the left Iddney and 
ovary together wdtli their blood supply from ope puppy to the neck of 
another of the same litter. Circulation vas continuous ndtli the 
exception of forty-tvm minutes, during wliich time the organs were 
simply left out in tlie air in the field of operation. On the evening of 
the same day urine flowed from the ureteral orifice, in spite of the fact 
that urine was also being excreted by its owm two kidneys. This con- 
tinued as long as the dog’lived. The dog died on the twenty-eighth day 
following an operation for intussusception. The transplanted organs 
were removed under operative conditions and were tested as to tians- 
plantability by anastomosing the renal vessels to the splenic vessels 
of anotlier dog. Tlii^ was only partially successful. The author con- 
cludes that it is possible in making a homotransplantation to get a 
satisfactory arterial anastomosis by suture when the renal artery is less 
than 1 mm. in diameter. The trafisplanted kidney passed the same 
functional tests and reaction to severe constitutional infection as are 
required of a normal Iddney. 


Apparent Spontaneous Rupture of a Normal Spleen. — Shorten 
{British Med. Jour., December 27, 1919, p. 844) reports a case of a soldier, 
aged forty-three years^ who while walking was suddenly seized with 
acute abdominal pain, localized about the mnbilicus. It was so severe 
that he fell to tlie ground. He vomited and the paip subsided enough 
to allow him to walk to his billet. He carried on his duties for four 
hours and then reported sick. He was given a dose of castor oil, which 
he vomited. At 6.30 p.m. he arrived at the hospital in collapse, 
temperature 96.8° F., pulse 130 and feeble. There were no signs of 
injury. The abdomen was tender and there was board-like rigidity. 
His legs were drawn up. Both flapks were dull. There was no previous 
medical history bearing on the case. The diagnosis of a ruptured 
viscus was made and the patient was operated on under ether anesthesia 
at 10 p.M. Splenectomy was performed. Hjqjodermoclysis was given 
continuously during the operation. Examination of the spleen dis- 
closed' a rupture tlirough the hilum. The recovery was uneventful, the 
patient being evacuated to England four weeks later. 


9 

Traumatic Rupture of the Heart, — ^Howat {Lancet, 1920, 1, p, 1313) 
reports a case of traumatic rupture of tlie heart, liver and kidney in an 
adult male, aged twenty-three years. The man fell forty-five feet, 
alighting on a wooden plank and a pile of steel plates. The death was 
not instantaneous, tlie patient dying twenty minutes after tlie accident 
in a hospital. Externally tliere were practically no evidences of injury. 
Autopsy revealed a badly lacerated liver. There were about two and a 
half pints of lilood in the peritoneal cavity. The right kidney was torn 
in two places and there Was extensive retroperitoneal hemorrhage. The 
pericardium was distended with blood, due to a rupture of the free edge 
of the left auricular appendage. 
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A Case of Chorea Complicated by Gangrene of the Fingers.— Chodak 
(British Jom. Children’s Vis., July-Septernber, 1919) reports a case, 
of a girl, aged twelve years, who was admitted to the hospital sutter- 
ing wtli chorea of a week’s duration, and with no history of an ante- 
cedent attack. Ten days later the right hand bedame white and the 
fingernails blue. In the course of a week gangrene of the finger tips 
and the ball of the thumb had definitely set in. The pallor spread up 
the ann. There was no pulse at the wrist, but the brachial artery could 
be felt pulsating about half way down the arm. The pain became 
severe. Later tlie brachial pulse ^sappeared slowly from below upward 
and the brachial artery could be felt like a tliick cord along the arm. 
The choreic movements subsided soon after the gangrene began. The 
gangrene began to fade early and was checked with some loss of function 
of the hand. There were three possible causes: embolism, arteritis 
leading to tlwombosis, and arterial spasm. The writer inclines to the 
artei'itis being the cause although he draws no absolute conclusion to 
that effect. There have been otlier cases of gangrene of the extremities 
following chorea reported in the literature. 


Feeding Solids to Sucklings. — ^Lowenbdrg {New York Med. Jour., 
Jaiiuary 3, 1920) analyzes the records of 128 cases to ascertain at what 
ages solids were first given and to note the effect upon alimentary 
function .and nutrition. Of these, 76 received solid food between the 
ages of six and eight months. He says that the food elements, protein, 
fat, c.arbohydratc, water and mineral salts exist in all foods in varying 
amounts. He sees no reason wdiy these materials as they exist in 
the vegetable and .animal Idngdoms, as represented in otlier foods than 
milk, when properly prepared, may not be administered to sucklings. 
Thorough cooking and fine mechanical subdirtsion provide the means 
whereby foods other than milk may be made acceptable to the digestive 
apparatus of the infant. Babies under one year bear well a mixed diet 
containing comminuted solids. The best age .at which to commence 
their use is probably at six months, although furtlier clinical experience 
will probably demonstrate that it can be accomplished earlier. Tliis has 
already been noted in malnutrition in either bottle or breast-fed babies. 
Even in very young infants of from two to tliree montjis an immediate 
gam occurs following the use of grjidually increasing amounts of well- 
cooked cereals such as farina, cream of wheat, cornmeal mush and the 
like. The total climin.ation of milk, a tivcnty-four to thirty-six-hour 
hunger period, the use of a saccharated weak tea, followed by the use of 
the cast fermentable carbohydrates (starches), and finely commifiuted 
solids, constitute the correct treatment for diarrhea. Alkalies such as 
calcium carbonate and fuller’s earth are useful additions in that they 
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clieclv fermentation, favor putrefaction, and are excellent tliickening 
agents. More important than tlie influence on veight, are the benef- 
icent results noted "mth reference to mental and physical development 
and vigor, the increase of tissue tone, and the prevention of rickets 
and scurvy. 


A Study of Achondroplasia. — ^^V heeldon {Am. Jour. Bis. Children, 
January, 1920) reports 6 cases, which he places in two groups. Three 
cases comprise the first group, in wliich the symptoms of dwarf growth 
w’ere more prominent. In the second group are 2 cases, which showed 
the symptoms of infolding. The sixth case showed symptoms falling 
under both classifications. The 2 cases of the second group have a 
feature, wliich has never been described before, no mention of it being 
found in the literature. Each of these cases showed an arcuate kyphos 
with a point of greatest convexity. In 1 case it was in the dorsal region 
while in tlie other it was in the dorsolumbar. Roentgen ray showed a 
wedge-shaped vertebra at tlie point of greatest convexity. No disease 
of the spine could be found, so that the author took the stand that this 
peculiar vertebra was the result of Jansen’s “ amniopressure. ” The 
same force which presses on tlie two ends of the spine producing the 
kj^phos might also very easily produce the w'edge-shaped vertebra. 
TSs'o cases of the first group had in addition to the ordinary symptoms 
of achondroplasia, certain bony changes w^hich could be shown in the 
roentgen ^aJ^ The autlior believes that these changes are similar to 
those described by Ehrenfield. The name achondroplasia wms chosen 
for this condition because the state is an aplasia of chondrium. It is 
characterized by symptoms of dwarf growth such as shortening of 
the extremities, vertebral column and chest and looseness of tlie 
skin, and also by symptoms of infolding, such as kyphosis base os 
cram’i, sagittal narrowing of the foramen magnum, depression of the 
nasal bridge, narrowing of the choanie, reduction in the size of the sella 
turcica nuth consequent reduction in size of the pituitary body, and 
changes in the spine. The changes are probably due to the smallness 
of tile amnion except in rare cases. The pathologic changes consist 
mainly in a retardation of ossification of the epiphysis and diminished 
production of endochondral bone, while the periosteum produces a 
comparatively normal amount. These changes of achondroplasia are 
produced between the third and eighth weeks of intra-uterine life. 
Besides the deformities of the bone, the characteristic roentgenologic 
appearance of a long bone under examination shows that near the epi- 
physeal ends the diaphyses become cup-shaped producing a T-shaped 
outline without any disturbance of the epiphyseal line or zone of pro- 
liferation, though these may be uneven and take on more or less fan- 
tastic shapes as compared with those of a normal indiiddual. All of the 
cases presented in tliis paper bear out all that has been said and in 
addition t^vo of them show a new^ symptom, a wedge-shaped vertebra, 
which falls in the symptoms of infolding and fortifies the belief that the 
state of achondroplasia is produced by the smallness of the amnion. 

Calcium Metabolism of Infants and Young Children, and the Relation 
of Calcium in the Stools to Fat Excretion. — ^Holt, Courtney and 
F.\.les (-4jn. Jonr. Bis. Children, March, 1920), in this, their second 
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contribution on this subject, take up the study of clnldren on a m^ed 
diet. They found that with children taking a mixed diet, the absorp 
tion of calcium per kilo was. lower than that of children taking modi- 
fication of cow’s milk, averaging, when the intake wa,s adequate, 
9.955 grams of calcium oxide per kilo. The average daily excretion 
of calcium oxide in the stools of children taking a mixed diet was 
0 S7 gram. In regard to the calcium absorption and excretion in 
relation to fat intake, it was found that the calcium oxide intake per 
kilo in children taking mixed diets was lower than that of infants, 
the average for 79 cases being 0 . 108 gram per kilo. The absorption 
of calcium oxide when the intake of calcium oxide was more than 0 .09 
gram per kilo in nearly every case exceeded 0.03 gram per kilo, with 
an average of 0.055 gram. Wlien the intake was only 0.09 gram 
per Idlo or less the absorption rarely exceeded 0.03 gram per kilo, 
and in several cases there was a negative balance, the average being 
only 0.015 gram. The percentage of the calcium intake absorbed 
when the intake exceeded 0.09 gram per kilo averaged 40.4 per cent.; 
when the intake was 0 . 09 gram or less the absorption generally averaged 
only 20.3 per cent. The inference may, therefore, follow that an 
intake of at least 0.09 gram of calcium per kilo is necessary to ensure 
a good absorption by cliildren talcing a mixed diet. The best absorp- 
tion of calcium oxide was observed when the intake of fat exceeded 
3 grams per kilo, and when at the same time for every gram of fat 
there was in the diet from 0.03 to 0.05 gram of calcium oxide. This 
is a somewhat lower proportion of calcium oxide to fat than was 
needed to ensure good absorption of calcium oxide by infants taking 
modifications of cows’ millc." When calcium in the form of chalk 
mixture (calcium carbonate) was added to the diet there was a greatly 
increased absorption of calcium. When calcium was added in the form 
of calc’um acetate or as calcium phosphate the absorption was not 
increased. The excretion of calcium was not so closely related to 
the intake of calcium as in the case of infants taking modification of 
cows’ milk, and was not related at all to the fat intake. A very small 
intake of calcium resulted either in an absorption not much greater 
than the amount normally excreted or in a negative balance. The 
excretion of calcium in the stools was not at all related to the excre- 
tion of fat, but bore some relation to the excretion of fat as soap. 
However, in the constipated stools, which contained the most soap, 
the calcium excretion was not as great as in the normal stools when 
the intake of calcium oxide was the same. The calcium lost as soap 
in the stools of normal children taking a mixed diet was in most cases 
an insignificant part of the calcium intake. The calcium formed a 
small part of tlie total solids of the stools of infants taking modifica- 
tions of cows’ milk. The calcium percentage of total solids was lower 
in acid than in normal or constipated stools. The two factors chiefly 
affecting tlie percentage of calcium in the stools of children takine a 
mixed diet were tlie amount of calcium intake and the reaction of the 
stools. The sopp percentage of the total solids followed on the avera-^e 



, , , , instances in which the absorntion 

was near the normal both the calcium and fat intake were high. ^The 
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excretion of calcium in the stools was very high, except when the 
intake was unusually low. The excretion of total fat and of fat as 
soap was very high, but was not parallelled by the calcium excretion. 
The calcium absorption of children witli acute rickets was lower than 
that of children who were normal, even though the calcium intake 
was ample. The' calcium excretion in the stools was somewhat higher 
than the average excretion in the stools of normal children. During 
recovery from rickets the absorption of calcium was higher than the 
average for normal children. This improvement accompanied the 
taking of cod-liver oil or additional butter, with a diet containing an 
ample amount of calcium. The calcium excretion in the stools of 
children recovering from rickets was lower than that in the stools 
of normal children. Cod-liver oil increased the absorption of calcium, 
except in cases in which the intake of calcium or fat was very low. 
The substitution of vegetable fats for milk fat did not affect the calcium 
metabolism of children taldng a mixed diet. 


An Early Diagnostic Sign in Basilar Meningitis, — Gingold {Arch. 
Pcd., January, 1920) reports a case illustrating tliis diagnostic sign of 
early meningitis. He calls this a “re8ex” strabismus. It is elicited 
by flexing the head on the chest. 'When this is done either a bilateral 
or unilateral strabismus develops ■which ■will last as long as the head 
is kept flexed and disappears as soon as the head is relaxed. In many 
cases the strabismus is accompanied by a retraction of the upper 
eyelids. He has also noticed a contraction of the pupils in some cases. 
During a period of seven years of observation “reflex” strabismus 
was present in the early stages of almost every case that came under 
his observation. In the late or paralytic stage flexion of the head 
fails to produce strabismus. By means of this sign he has been able to 
make a diagnosis of basilar meningitis flaj's before any other meningitic 
symptom appeared. The difficulty of making a positive diagnosis of 
tuberculous meningitis in -the early stages of that disease is well known. 
In most cases onset is gradual, and the symptoms are vague and 
indefinite. There may be no other sign than those of vague digestive 
disturbance for days or weeks. The diagnosis is especially difficult 
in young infants since the jdelding cranium keeps the intracranial 
pressure below the fatal limits and often weeks will pass before definite 
signs appear. 


Clinical Interpretation of Scarlatinoid Rashes. — ^Scholtz {New York 
Med. Jour., February 21, 1920) offers an interpretation based upon 
a study of symptomatology, pathology and pathogenesis. He says 
that scarlet fever rash is not a well-defined and distinct dermatological 
entity and cannot be differentiated from tlie rest of scarlatinoid rashes; 
it is merely a specific tj-pe of toxic scarlatinoid erythemata. Scarla- 
tinoid erytliema is not an independent clinical entity but merely a 
sjTnptomatic erythema caused by all varieties of systemic toxins. 
The differentiation of scarlatinoid ery'themata cannot be made on 
purely dermatological grounds, but essentially on the associated 
sjTnptoms and the mode of development. Nosologically scarlatinoid 
erythemata should be regarded as erj'theraatous types of the great 
generic group of erythema multiforme. 
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Uterus Bicornis, "with Two Ova Impluuted in One Horn and a Fibroid 
in the Other.— Cornell and Earle (S^rgr., Gijncc. and Obst., November, 
1919) report the following unusual case: The patient had been in poor 
health, with coUc-like pain in both lower quadrants of the abdomen. 
She had had a severe cold and coughed considerably. She had noticed 
a bloody, vaginal discharge, which finally ceased. She felt very heavy 
under the vaginal region while walking and complained of severe pain 
in the lower abdomen, especially on the left side. She had had several 
children and several miscarriages, and had not previously been pregnant 
for ten years; but during tiiis time she had not felt well, although a diag- 
nosis of pelvic disease had never been made. On examination the patient 
was in fair, general condition, with badly lacerated perineum, a small 
cystocele and rectocele. There was but one cervix which had been 
lacerated. On tlie left side there was a soft, boggy mass about the size 
of a grapefruit, which was tender and freely movable. Slightly to the 
right of the median line another globular mass was found, which was 
hard and thought to be the body of the uterus. This was later found to 
contain a moderate sized fibroid. The right tube and ovary could be 
easily palpated; the reflexes were normal tliroughout; there were no 
varicosities; temperature, pulse and respiration were normal. A prob- 
.able diagnosis was made of ruptured ectopic pregnancy, with fibroid 
uterus. At operation tvm uteri were found, each about the size of a 
grapefruit. Each had only one tube, witli one ovary attached to it. 
Evidently one of tlie uteri was pregnant wlule the other contained a 
fibroid tiunor. Botli cornua with ovaries and tubes attached were 
removed intact at tlie junction with the cervix. The left ovary con- 
tained the corpora lutea, the right ovary w^as normal, and was divided 
in one portion in the peritoneum, the other in the rectal fascia. The 
abdomen was closed in the usual manner. Subsequent examination 
showed tliat tlie hemorrhage had come from the pregnant uterus. It 
had evidently proceeded from an incipient abortion. The patient was 
seen afterward and stated that she had suffered burning pains shortly 
after she left the hospital. She had many of the symptoms of the meno- 
pause, but not as severe as those usually experienced. The area around 
the ovarian graft in the rectal fascia was normal. The ovarian graft 
could not be felt nor was there tenderness. On vaginal examination 
the small portion of the ceriix was in good position, but on the left side 
was a cystic swelling, probably connected vith tlie round ligament. It 
was not painful. On examination it was found tliat tv'o ova had been 
miplantcd in tlie pregnant uterus and tliat their implantation had been 
so low as to threaten abortion. One oiuim was considerably larger 
with better developed placenta, tlian the other indicating tliat it was 
several days at least older. One corpus luteum was solid, tlie other 
hollow, which would indicate that one was considerably older than the 
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other. The cliorion of one o^Tim was abnormally small as compared 
to the embryo and the condition of tlie o\mm and placenta indicated 
inadequate nutrition. There was a greater amount of lutean tissue in 
one corpus lutemn. It is a somewhat extraordinary fact tliat during 
a munber of years of more or less ill health the patient had visited clinics 
frequentlj’- and no adequate pehdc examination had been made. 


The Analysis of the Signs and Symptoms of Early Ectopic Preg- • 
nancy. — ^Heaney (Am. Jour. Obst., 1919, p. 17) draws attention to the 
neglect of cases of early unruptmed ectopic pregnancy. In teaching, 
emphasis is usuallj' placed on advanced and critical cases where rupture 
has occurred. The student does not suspect ectopic pregnancy, except 
in tire extreme and critical cases. Unless threatening symptoms are 
present he does not think of this complication. Every patient who 
presents herself with suspicious symptoms of threatened, imminent or 
incomplete abortion should be examined, with the possibility in mind 
tliat the condition will not be an ordinary abortion, but an ectopic 
pregnancy. It is specially significant tliat the cramp-like pains are 
located at tlie seat of the pehds instead of over the uterus. Undue 
emphasis is also placed on the passage of a uterine cast or small portion 
of the decidua. In many patients this is never seen. While it is 
ordinarily taught tliat the uterus enlarges in ectopic pregnancy, opera- 
tion shows no appreciable increase in a considerable number. In some 
patients the uterus is abnormal, while these cases frequently occur in 
patients in whom the uterus and tubes are undeveloped and in whom 
ectopic pregnancy is especially liable to occur. Rupture frequently 
occurs before tlie tubes are sufficiently enlarged to be recognized by 
bimanual examination. Failure to palpate a supposed gestation sac 
in a case of shock and pain should not deter us from operating on an 
otherwise clear case. The s^miptoms of a ruptured tube are usually 
portrayed in an exaggerated manner. The amount of shock depends 
upon the quantity of blood lost, not merely upon the rupture of the 
tube. If only small vessels have been severed and the lesion is a small 
one tlie patient may have sudden pain, but not necessarily shock, and 
tlie pain will be followed by some nausea and weakness. Any woman 
in the cliild-bearing age who is seized wdth abdominal pain of severity, 
followed by shock or sjmcope, even though these sjunptoms be brief, 
must arouse the suspicion of ectopic pregnancy. Leukocytosis and a 
normal or subnormal temperature should lead to the diagnosis of prob- 
able ruptured ectopic pregnancy when there has been severe abdominal 
pain, followed by nausea and perhaps vomiting. Exploratory vaginal 
incision should be practised more frequently in doubtful cases. "If a 
case is sufficiently suspicious to be in a hospital a definite decision should 
be made, and this can readily be accomplished by a vaginal incision. 
If there be any ectopic pregnancy the danger to the patient is slight and 
is more than made good by the accuracy in diagnosis. 

Glycosuria in Pregnancy.— Cameron (CanadianMed. Assn., January, 
1919, p. 723) in studjdng the case of a patient in her fifth month of 
pregnancy found a small quantity of the reducing sugar in the urine. 
After the sixth month this disappeared and it was concluded that this 
was a transient lactosuria. Tire confinement was tedious and nearly 
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two ounces of chloroform was used. The puerperal penod was unevent- 
ful Within a week from this time the patient developed signs of acute 
diabetes, and died of diabetie coma three weeks later in spite of vigorous 
treatment. Since seeing this case in the material of 468 obstetrical 
cases the writer had four in which there was glycosuria. It is true that 
lactose and glucose may appear in the urine, with no more signifieance 
tlian demonstrating a normal stimulation of the mammary glands, as 
they are prepared for lactation, and these substances will often dis- 
appear from the urine after lactation is established. In otlier cases, 
however, this does not happen and the excretion of sugar in any form 
or amount shows derangement in metabolism, and when to this disturb- 
ance in metabolism a pregnancy is added the condition becomes greatly 
complicated. There can be no doubt but that the finding of the reducing 
sugar in the urine of a pregnant woman is a serious matter. Lactosuria 
is unimportant, but when the patient’s urine reduees the copper 
hydroxide in a test solution the fullest test should, be made to deter- 
mine whether lactosuria is a real condition or not. If there is glyeosuria 
true diabetes may be about to manifest itself or may be already present. 
Although the sugar may disappear from the urine during pregnancy the 
patient should be kept under observation afterward. Diet should be 
carefully regulated, and if the patient comes into labor and requires an 
operation the choice of an anesthetic is a critical one, and attention 
should be given to lessening the shock of delivery, and thus delajdng 
the formation of important changes in the organism of the patient. 
When the regulation of diet does control glycosuria the diagnosis of true 
diabetes becomes very important. Wfiiile the frequent examination of 
tlie urine is useful and thus furnishes the only means of arriving at definite 
conclusions by estimating tlie sugar in tire blood with a proper calorim- 
eter the method is simple. Whenever sugar appears in the urine the 
presence or absence of hyperglycemia should be determined. It may be 
difficult to induce a patient to use ingestion tests of the carbohydrate. 

Pregnancy Complicated by Ileus. — ^Hansen {Ugeslc. f. Lwger, 1919, 
Ixxxi, 356) has studied the literature of this subject and has collected 
the reports of 102 cases of ileus complicating pregnancy, of which 57 
proved fatal. Operation was done in 64 eases, vdth a mortality of 45 
per cent, and 38 cases were treated ■nntliout operation, with a mortality 
of 71 per cent. This condition is usually caused by the formation of 
adliesions in the abdomen following some previous operation. The 
pressure of tlie pregnant uterus on the bowel brings about this com- 
plication in a few cases only. There is a differenee of opinion concern- 
in the wisdom of emptjdng the pregnant uterus in an operation for ileus. 
In a series of 33 cases_ reported by one author the abdominal operation 
was followed by abortion in 24, and tliis -writer recommends the empty- 
ing of the uterus by vaginal Cesarean section. Hansen records tv^b of 
his own cases: The first was that of a multipara, aged tliirty-seven 
years, whose last child had been born tlmteen years p^e■^^ousl 3 ^ Since 
then she had been operated upon for ectopic gestation. Shortly after 
her If^t period she had ^^olent abdominal pain. Other symptoms of 
intestinal occlusion developed, and she was brought to the hospital. 
At operafion a tiiick, fibrous band was found wdiich was strangulating 
the small intestine, and was excised. The patient was discharged well 
a month later and gave birth spontaneously at full term. The second 
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case was tliat of a woman, aged twenty-five years, who five years prc- 
\'ionsly had appendicitis and operation. She was six xnontlis advanced 
in her last pregnancy and she was brought to the hospital A^dth sjauptoms 
of intestinal obstruction. 'VMien tl\c abdomen Avas opened there Avas 
found a fibrous band passing over the small intestine near the ileocecal 
valve and the transverse colon, and over tins band the small intestine 
had become Idnked. The band Avas tied and removed. The patient 
made an uneA-entful recovery, went to full term and gaA’-e birth spon- 
taneously. In both of these patients the uterus was left undisturbed. 

Toxemia of Pregnancy Treated by Standard Methods. — ^hlosHER 
(Jovr. Missouri Med. Ass?}., 1919, p. 1669) describes his experience in 
forty-four pregnant AA-omen suffering from Amrious degrees of toxemia. A 
considerable number of these cases occurred in a comparatively short 
time. When an effort is made to account for tins it is found that tlie 
season of the year AA'as unfaAwable, as there were extreme changes in 
temperature and moisture, and that at this time the people of the 
United States Avere subiected to great excitement through the develop- 
ment of tlie recent Avar. All patients are examined A\dth a AueAV to detect- 
ing tlie signs of tlueatened toxemia. Blood-pressure is taken, eye 
symptoms are noted, the mine is examined and the teeth and tonsils are 
inspected as possible foci of infection. Clinically spealdng the AATritcr 
believes tliat eclampsia results from the failure of elimination of to.xins. 
In tlie early portion of pregnancy he belieA’’es these toxins are formed in 
the placenta, while later they arise from the excretions of the fetus. 
Acute infections of various sorts predispose to toxemia tlirough the 
additional burden tlirown upon tlie pregnant Avoman. Asphy.xia result- 
ing from pressure, congestion, decrease in tlie natural oxygenation 
of the Avoman’s blood, due to interference wdth the expansion of tlie 
lungs and tlie action of tlie heart, may also predispose to to.xemia. 
WlieneA'cr eclamptic conAulsions dcA'elop some focus of infection Avill be 
found. In prophylactic treatment the AATriter believes that a diet of 
non-irritating food is of primary importance. The action of the bowels, 
kidneys and sldn must be stimulated and the intake and output of 
fluid should be carefully observed and recorded in a daily report. Care 
should be taken to eradicate foci of infection in the tonsils, teeth, kidneys 
and boAvels. Deep breatliing in fresh air and stimulation of the general 
circulation are important. The free giA-ing of alkaline salts and food to 
prevent acidosis is of A'alue. Should blood-pressure be high, A^eratriun 
A-iride may be given to reduce pressure, lessen the pulse-rate and aid in 
the action of tlie skin. When a patient groAvs Avorse under such treat- 
ment tlie uterus must be emptied. Tliis should be done in the least 
irritating Avay, and should be carried out promptly so soon as prophy- 
lactic treatment fails. The prompt improvement of the patient after 
this operation is a fact familiar to all. Ether anasthesia is employed, 
as this is the only safe anesthetic for use in these cases. The vTitcr’s 
method consists in preliminary gradual dilatation by solid dilators up 
to Ko. 20 and then introducing a Voorhees bag No. d if at term. After 
the dilatation has reached a point when A'aginal delivery can be accom- 
plished AA'itliout serious laceration the bag is remoA’ed and the patient 
adA-ised to deliver herself if she can do so. If spontaneous labor fails 
she is delivered by forceps. Moderate hemorrhage from the uterus is 
encountered. 
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Prolapse of the Uterus. — From the observation and experience 
gained in tlie treatment of fifty consecutive cases of prolapse of Hie 
uteras during tlie past six years, as well as from watching and seeing 
die results of other types of operation for prolapse, Coventky (Minne- 
sota Med., 1920, iii, 286) believes that his results give by far the greater 
percentage of cures, not only anatomically but also symptomatically. 

In diose cases coming under first degree, or as one might say, in those 
cases headed toward a prolapse, he prefers the Baldy-Webster opera- 
tion, and repair of tlie perineum and cystocele has been sufficient to 
give die patient a great deal of comfort and to cure diese cases. In 
die second and diird degree prolapse cases, one must here use some 
judgment before deciding on die exact type of operation that one wishes 
to do. As said before, cystocele invariably is present. In diese 
advanced cases he believes ffiat diere is only one type of operation diat 
.combines safety, comfort to die patient, and the largest percentage of 
cures, namely die interposition operation, whedier after the so-called 
Werdieim-Watkins or die so-called Mayo mediod. If the uterus is 
of good size and not atrophic he prefers die former: if atrophic, by all 
means die Mayo mediod.' It may not here be amiss to go into detail 
as one proceeds with die operation. After diorough application of 
iodin, die cervix is grasped widi tenaculum forceps, and an inverted 
“T” incision made in die anterior vaginal wall. Then by gauze and 
blunt dissection die bladder is readily freed, both laterally and 
anteriorly. There is practically no danger of injuring die ureters, 
because before you come to diem you will undoubtedly get into a plexus 
of veins which, however, one should guard against rupturing if possible. 
The bladder is now freed from die anterior uterine wall and die anterior , 
cul-de-sac entered, taking great care not to tear into die bladder, 
hlany times one can determine at diis point whedier he should do 
the Werdieim-Watkins or die Mayo type of operation. If die 
\vcrdieim-Wadrins operation, die fundus of die uterus is grasped and 
pulled down and out so as to expose it at die nilva. At this stage, if 
one should have adliesions posterior, they can be freed, or if fibroids 
should be encountered they may be taken care of as one diinks best. 
After tlie uterus lias been pulled fonvard and the bladder has been 
shoved up, the anterior peritoneal flap is now stitclied to the posterior 
utermc wah. At diis stage the uterus is practicallv extraperitoneal. 
ihc redundant anterior vaginal wall is now excised, and by interrupted 
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stitclics, winch include tlie anterior uterme wall, tlie anterior vaginal 
wall is closed. The vaginal wound is then closed. In' closing tlie 
anterior vaginal wound, two important stitclics must be inserted: 

(1) The most anterior stitch must be so placed as to pass tlirough tlie 

vaginal w’all picldng up tlie deep fascia lying laterallj'- to tlie uretlira, 
and tlien passing tlirough tlie fundus ratlier high up, coming out in the 
reverse order on tlie oriier side. This tucks tlie bladder well up and 
places tlie fundus snugly under tlie pubes. (2) The otlier stitch of 
importance is tlie one in tlie anterior ceridx, placed so as to make a 
firm union of perimetrium, uniting in front of the cervix, and in tliis 
way tlie cervix is pushed well posterior. The short arm of tlie vaginal 
incision is now stitched laterally, so as to elongate tlie anterior vaginal 
wall. The cervix may be repaired or amputated as one sees fit, but 
here it must be home in mind tliat tlie bladder is often dragged far down 
on tlie anterior wall of tlie cervix, especially when elongated. If one 
proceeds to do tlie hlaj'o metliod the short ann of the inverted “T” 
incision is carried around die cervix and a vaginal hysterectomy is 
done, tlie broad ligament and the perimetrium being united in tlie center, 
and tliis brought dowm as a shelving portion, taking the same place tliat 
tlie uterus takes m tlie Wertlieim-Watkins operation. This elevates 
tlie bladder and gets rid of the cystocele at the same time preventing 
any hernia of tlie pelvis. The next, and very essential step, is tlie 
repair of tlie perineum. 

Radiation of Uterine Cancer. — For purposes of classification and 
treatment, Boggs {Ai'n. Jour. Roentgenology, 1920, ^^i, 202) divides 
cancer of the cendx into four groups : (1) Early cases, where the growth 
or ulceration is limited to a part of the cervix and does not extend into 
the vaginal wall. Even in these early cases recurrences take place, and' 
even metastases into the glands may have occurred before the operation. 

(2) IMiere the process is more advanced and clinically die involvement 
is still limited to the tissues of the uterus because the organ is freely 
movable. Cases of this class may include cauliflower growths, whic)i 
protrude from the cendx and often fill the greater part of the vagina. 
Even in these cases the cancer cells maj"^ not Iiave reached the pelvic 
lymphatics. This is a class which wdll derive great benefit from ante- 
operative treatment, and by such procedure the end-result should be 
better. (3) WTiere die disease is further advanced and the carcinoma 
e.xtends into the vaginal wall. There is slight fi.xation of die uterus, but 
clinically there is not extensive involvement of the broad ligaments. 
If there is no glandular involvement, 11411(41 we can never determine 
clinically (aldiough, as before stated, the glands are often free in cases 
of this class), radier a high percentage may be clinically cured by radium 
treatment. Time alone i\dll tell wdiedicr or not we should depend upon 
raii'um alone, even if we have obtained brilliant results by radium in a 
number of instances. (4) Cases of carcinoma of the cervix, ivith marked 
fixation of the uterus, the disease extending into one or both broad liga- 
ments irith involvement of the vaginal wall and the greater part of die 
ceriix destroyed. In many, of these cases glandular involvement has 
taken place and in some instances metastases have extended into the 
liver. These cases often nnll derive a great deal of benefit from radium 
and a local or clinical cure frequently will take place. But even if 
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metastases have been extensive the patient may remain free froin^cancer 
sjnnptoms from one to three or more years. A cure might be citected, 
but with our present method of treatment we always expect the patient 
to die from metastases rather than lodk for a permanent cure. When 
it is considered that about one-third of the cases of cancer of the cervix 
that receive no treatment die ivithin a year without an operation, that 
a large percentage of the remainder die within two years from the &st 
manifestatiop of the disease and that very few live three years> it is 
apparent that the amount of palliation and prolongation of Me frpto 
radium treatment (and the fact that many of them die of internal 
metastases without return of the local symptoms), mean much to the 
patient. Today radium is indicated as a palliative measure for hopeless 
inoperable and recurrent cases as an anteoperative procedure and for 
prophylaxds after surgical removal. Lately radium is being used by 
some physicians for primary cases in carcinoma of the cervix when the 
disease extends into the cervical canal, because nearly all of those cases 
are followed by recunence even in the early cases after operation. 
The malignant process in these cases udll disappear by radium rather 
promptly. Time alone ivill tell whether radium without operation is 
advisable. Radium is a specific palliative m operable capcer of the 
cervix and uterus. It will clinically cure some of the causes, and sub- 
jective improvement is noticed in a certain percentage of others. How- 
ever, recurrence takes place in many of these clinically cured cases within 
two or three years. The patient during this interval regains normal 
health and can lead a useful life. If a recurrence takes place, as a rule, 
the patient suffers little in comparison with those who had no radium 
treatment; In these hopeless cases, the offensive discharge and hemor- 
rhage usually completely disappear •within from two to four weeks. The 
cessation of discliarge which often is so offensive to the family and even 
to the patient is a remarkable feature. The local condition changes in 
character 'vnthin from two to four weeks after the treatment, the mass 
begins to contract and slirink, and continues to decrease in size. Tins is 
more marked in some instances than in others. The deodorizing and 
sterilizing effect of radium is very remarkable in the inoperable or 
recurrent cases where there is a broken down mass of carcinomatous 
tissue or a crater-like sloughing extending into the broad ligament. 
Tliese cases have a discharge ■with a very foul odor and run an irregular 
temperature. One application of radium will alleviate these symptoms 
and means much to the patient. 


Vaginal Palpation of the Ureters.— The normal ureter, according to 
Judd (iVcio York Med. J our., 1920, cxi, 986), is easily palpablp from the 
side of the pelvis, just above the spine of the ischium, although in some 
cases it lies as much as 4 cm. above the spine, where it lies underneath 
the peritoneum and previous to entering the broad ligament in the course 
of Its entrance into the bladder. Undoubtedly in the case of a thickened 
ureter from ureteritis, or from any cause whatever, it can be easily 
palpable to a far greater extent, as has been exemplified in some of his 
oiTO Imdmgs. Contrary to the general method advised, which is that 
palpation be made for the ureter in the anterior vaginal fornix he, 
suggests beginning at the lateral vaginal fornix, using the left index 
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finger for tlie left ureter and the right index finger for tlie right ureter. 
The normal ureter presents itself as a slender cord, ■w'ith its convexity 
outward, and with a restricted mobility, due to its anato.mical relation- 
slup "with the peritoneum and side of the pehds. It is smaller than a 
goose quill, feeling about the size of an ordinary shoestring. It is best 
palpated by sweeping tlae finger above the point of its location and then 
slightly bending the end of the finger, as one might in picking the strings 
of a guitar, sweeping them doum over the ureter, straightening tlie 
finger out and going back and bending it again before going down, always 
getting the feel of the ureter from above downward and not from below 
upward. Palpation of the ureters opens a great diagnostic field. 
Among conditions discoverable, according to Judd, are the following: 
An acute ureteritis, diagnosticated by simple tenderness along the line 
of the ureter. Chronic ureteritis a.nd periureteritis are shown by 
tenderness and thickening, the greater the extent of the periureteritis, 
the greater will be the lessened mobility of the ureter. Tuberculosis 
of the ureter and kidney gives a thickened, nodular feeling ivith tender- 
ness and restricted mobilitj’. Calculi and gravel in the ureter furnish a 
most brilliant field for diagnosis. It is Judd’s belief that these conditions 
can often be detected where the wax-tipped ureteral catheter fails to 
disclose a stone, particularh' where the stone is smooth and pocketed. 

Contra-indications to Nephrolithotomy. — Before deciding upon 
operation in cases of stone in the kidney or ureter, Br/Vascb {Minnesota 
Med., 1920, iii, 387) states that we should consider the duration of 
symptoms, the size, situation and number of stones, the question of 
bilateral lithiasis, the renal function and complications in other organs. 
The duration of sj-mptoms should be a considerable factor in determin- 
ing the adrisability of immediate operation since it is not generally 
realized that probably 75 per cent, of renal stones pass spontaneously. 
The majority of these stones null probably pass within three or four 
months following the first sjTnptom. It may be stated, therefore, that 
it is usually inadvisable to operate for a stone in either the kidney or 
ureter until at least three months, and possibly six months have elapsed 
since the onset of the s\unptoms. Immediate operation for stone follow- 
ing the first or second attack of pain, vdthout evidence of other compli- 
cations, is strongly to be condemned. Nature should be given full 
opportunity to remove the stone without intervention. There may be 
exceptions to this rule, such as excessive pain continued over a duration 
of several weeks or months, evidence of acute perinephritic or cortical 
infection, and evidence of urinary retention sufficient to endanger the 
kidney. Moreover, when it is evident that the stone is too large to 
pass, nothing is gained by further delay even though the onset of 
sNTnptoms is very recent. If the stone is less than 2 cm. in diameter, 
operation should be delayed. If the stone is situated in the cortex of 
the kidney, the urgency for operation is not so great as when the stone 
is in the renal pelvis. If multiple stones are present, it is usually advis- 
able to operate irrespective of the size of tlic individual stones. In 
cases of bilateral nephrolithiasis, if there are no acute sjTnptoms and the 
stones are large and multiple, operation is usually inadvisable. Kc- 
moval of such stones situated in both kidneys is usually accompanied 
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by considerable destruction of the kidney tissue, and the chances are 
the patient would live as long and as comfortably without opera- 
tion. Wlien the symptoms are acute and unilateral, however, operation 
is of course indicated. Low renal function usually contra-indicates 
operation, although if the symptoms are very acute, operation may be 
justifiable even under such conditions. A renal functional test of from 
20 to 30 per cent, in the presence of lithiasis, particularly when bilateral, 
will frequently become approximately normal after the stones have been 
removed. When the phenolsulphonephthalein return is only a trace, 
however, and the urea retention is high, operation should not be 
considered unless the symptoms are urgent. In cases of stone in the 
lower ureter, in justice to the patient an attempt should be made to 
dislodge the stone by cystoscopic manipulation before resorting to opera- 
tion. Braasch has been able to cause the stone to pass following such 
manipuliations in 126 cases; but he believes that when the stone has been 
lodged in the lower ureter for from tlu*ee to six months or longer, or when 
it is larger than 2 cm. in diameter, the possibility of its dislodgment 
by cystoscopic methods is greatly diminished. Such manipulations 
arc also contra-indicated when there is acute renal infection, intolerance 
on the part of the patient to the cystoscope or anatomic deformity. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OE 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 


AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

WASHINGTON, D. C, 


Psychiatric Studies of Delinquents.— Treadway and Weldon, U. S. 
Public Health Service, and Hill, Special Agent of the Children’s Bureau, 
U. S. Department of Labor {PvUic Health Reports, No. 27, xxxv, 1575) 
report tlie results of studies on the mental and medical aspects of 
prostitution, and draw the followdng conclusions and recommendations: 
Pile presence of so many psychopathic individuals among the groups 
shidicd indicates tliat the problem of delinquency— and particularly 
ol sexmal delmquency among girls and women— is a medico-psycho- 
logical as well as social one. Moreover, tlie findings of tliis study as 
they relate to the make-up of tliese offenders show the importance of 
recopizing and understanding certain types of mental reactions in 
children, whidi frequently lead to tlie development of antisocial traits 
ot character m later life, m order to institute suitable methods of cor- 
Sm If The finding indicate tlie need for an adequate sys- 

tem of medical super%asion of children in the schools. The princinles 
of personal hygiene should be taught; a dentist and dental equipment 
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provided; a specialist in diseases of the eye, ear, nose and throat should 
serve on the medical staff; and funds should be proAuded for tlie pur- 
chase of glasses. Similar supervision, instniction, and provision should 
obtain in all correctional institutions. Another important step indi- 
cated is tliat medical supervision of school children shall be made to 
include not only tlie discovery, correction and prevention of physical 
defects, but the detection, also, of such tendencies of beha^^or as those 
referred to above, which may later develop into serious defects of mind 
• and character. Such inspection should be part of the State health 
program, and this program should also make reportable feeble-minded- 
ness and certain forms of insanitJ^ Since mental defect is so conspicu- 
ous in cases of delinquency, the importance of mental hygiene is evident 
in tlie control of delinquency as well as in the control of venereal 
diseases. Supervision of the mentally defective in the comimunity — 
the establishment of special classes in public schools for training 
mental defectives and delinquent children — ^ivill also serve to prevent 
delinquency and tlie social ills caused by inadequate care of tlie feeble- 
minded. The level of intelligence is likel^’^ to be low among- delinquent 
women. Among the group studied it varied considerably. Cogni- 
zance must be taken of tliis fact in establishing a school for tlieir 
training. Moreover, tlie difference in mental attainments suggests 
tliat individual training should constitute, in large measures, the 
metliod of such a scliool. Further, tlie frequent concurrence of mental 
disorders among tlie group studied indicates tliat provision should be 
made in special State institutions for those children who arc unable to 
profit by special school classes and for tliose feeble-minded, epileptic 
and insane persons who exliibit distinct antisocial tendencies. Similar 
provision should be made for psychopathically inferior individuals 
not generally recognized heretofore as in need of institutional care. 
The mental status of all individuals in correctional institutions should 
be considered by a medicopsychologist before tliey are paroled, and 
a medicopsycliologist should serve in tlie juvenile and adult courts 
for the purpose of securing proper mental classification of offenders, 
tlius preventing injustice in disposing of tlieir cases. A State insti- 
tution for tlie feeble-minded which admits only those idiotic and 
imbecile persons under fifteen years of age who are incapable of instruc- 
tion in the public scliools is not an adequate provision for all those 
mentally defective individuals who complicate tlie delinquency prob- 
lem. Proper care and protection should be given also to the feeble- 
minded who are actual delinquents or likely to become so. By this 
means tlie danger to society in general would undoubtedly be lessened. 
The cost of adequate provision for tlie feeble-minded would be less 
tlian tlie cost to tlie community of tlieir neglect and consequent anti- 
social conduct. The Kansas Legislature recently passed a law allow- 
ing the commitment of mentally defective delinquents to tlic State 
institution for the feeble-minded witliout the consent of parent or 
guardian. This study has made clear the necessity for such provision. 
In public and private relief agencies mental examinations by a compe- 
tent psychologist or psydiiatrist should be given members of families 
coming to their attention, especially tliose furnishing difficult problems. 
Sudi an examination not only would be of great assistance to the 
agency in making adequate plans for treatment, but also would prove 
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helpful in many cases by giving a starting-point for the diagnosis of 
causes of inunorality in the cases of certain, specific mdividuals It 
is a shortsighted policy which refuses to admit to an industrial sc oo 
delinquent girls suffering from venereal diseases, but makes no otl e 
provision for die training or care of such girls mde .it serves the 
immediate purpose of protecting the ^Js already ^^ th® institution, 
allows to remain unchecked sources of danger to public health and to 
die social standing of die conmiunity. Neidier is tiiat policy adequate 
which quarantines the girl until tiie infectious stage of die disease is 
past and dien turns her back into the community. Morally delmquent 
girls should, where the evidence warrants, be committed to an industrial 
scliool, whedier venereally diseased or not; subsequent to cornmit- 
nient, but prior to mingling widi girls already within the school, 
infected girls should be given treatment. until danger is past in a quar- 
antine cottage attached to the school or in some other designated.place. 
Wliere morally delinquent girls and women are quarantined in the 
same institution die juvenile and adult delinquents should be cared 
for separately. It is unfortunate diat in the present.situation children 
as young as fourteen must, because of die necessities of the method 
of providing medical treatment^ associate ividi older and more hard- 
ened women. The age dirough whicli girls are protected, by laws, in 
regard to age of consent is an important factor in lessening immorality. 
The legal age of consent in Kansas is eighteen years, yet tiiough 29 of 
die girls included in diis study were under eighteen years of age at 
commitment, and at least 5G (all but 10 of diose for whom die age at 
first lapse from moral conduct was knowm) had been first immoral 
before reaching the age of eighteen, diere is no evidence to show that 
any man was brought into court for violating die law in regard to 
age of consent in respect to any one of diese girls. The man’s respons- 
ibility for contributing to a girl’s delinquency and for the spread of 
venereal disease should be better recognized, and the man should be 
punished as well as die girl or woman. It was known that 2 of the 
inmates of die Kansas State Industrial Faim at die time diis studj'’ 
was made had become diseased dirough the same man, yet the man 
was allowed to go free. IVliile some measure of correction may be 
required, moral delinquency can be curbed better by preventive than 
by corrective measures. To be effective preventive work should be 
undertaken early, since the morally delinquent usually enter upon their 
careers when young. The inadequate supendsion of children which 
results from die absence of a motiier from her home because of gainful 
eniploimient is conducive to moral delinquency. Provision which 
would obviate die necessity for sucli emplojunent or secure adequate 
.pperyision for die children should be an effective means of reducing 
juvenile delinquency. Also certain economic clianges whereby all 
women vdio work can earn sufficient to enable diem to live in deinev 
and comfort and have a reasonable amount of time and monev for 

TnTTJl r'" studies have 

shoun diat fundamental among the factors of prostitution are the nor- 

mal and aggressive reproductive instinct of the male and die ignorance 
infenont\ and dcfcnsclessness of a large number of girls and women 
whose inental condition makes it difficult or impossMe for them to 
make a lunng by legitimate means. It seems diat the large imtimiJv 
of these women derive little or no satisfaction from dieir soficitmKt 
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follow prostitution as a sordid commercial arrangement, belie^^ng, and 
witliout doubt, correctly, tliat they can, for tlie time being, secure 
more compensation and physical comforts by prostitution than by 
engaging in any legitimate occupation which they are qualified to 
follow. The great majority of tliese women, owing to inherent defect 
or lack of opportunity for education and training, have extremely few 
interests, and can exist only by the most menial occupation. It is 
realized that a study of a group of delinquent women, in manj" indi- 
^^duals at least, is a study of an end-product of bad heredity or poor 
en^^ronment, or both, and is usually barren of immediate reconstruc- 
tive results. A better understanding of such persons will require a 
more indimdual studj', beginning in early childliood. To this end, as 
already suggested, tlie teadier must be interested, the school physician 
should have some knowledge of psj'diiatry, and if possible tlie services 
of a skilled psychiatrist should be utilized for consultation in tlie case 
of tile peculiar or unusual child. It seems clear also tliat a large per- 
centage of these women who pass tlirough the courts and drift in and 
out of i-arious penal institutions should be regarded as in some way men- 
tally abnormal until proved otlierwise by a mental and physical exami- 
nation conducted by a competent psydiiatrist. Modem laws relative 
to educational standards, witli proper enforcement, will aid consider- 
ably by diminishing ignorance in those who are educable and in aiding 
tliem to a status wherein tliey can earn a reasonable living wage in a 
legitimate occupation. In tlie case of those who are clearly defective, 
and who arc a menace to a community through their delinquency, 
there remains no solution but permanent detention under conditions 
where tliey can be made at least partly self-supporting. But after 
tliese more obviously needed changes are well on die way to solution, 
there will remain tlie problem of tiiat groat number of women who 
engage in clandestine or intermittent prostitution, in whom the demon- 
stration of mental defect, to tlie satisfaction of tlie jurist, will often 
be extremely difficult. The history of prostitution is replete with 
instances of attempts at repression by the harshest measures and ndth 
little permanent result. At tlie present tipie such measures alone will 
accomplish but little in connection with the clandestine and occasional 
prostitute. The final solution of tliat problem is, perhaps, most of 
all a matter of social sentiment and comdetion. Recently we have 
heard much about the suppression of prostitution, and tlie abolition 
of alcohol as a beverage will undoubtedly’^ accomplish considerable 
good; but tliere vnll still remain, however, certain fundamental factors, 
sucli as inlierent human defect, ignorance, adverse economic condi- 
tions, the power of the reproductive instinct, and the inability of many 
persons to live satisfactorily in tlie married state. 
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EXPERIMENTAL STUDIES IN DIABETES: 

SERIES n. THE INTERNAL PANCREATIC FUNCTION IN RELATION 
TO BODY MASS AND METABOLISM. 

r. ALTERATIONS OF CARBOHYDRATE ASSBIILATION BY REMOVAL 
OF PORTIONS OF THE PANCREAS. 

By Frederick M. Allen, M.D., 

NEW TOUK. 

(From the Hospital of the Rockefeller Institute for Medical Research, New York.) 

The preceding series of papers^ gave a general outline of the check- 
ing of diabetes by fasting and restriction of total diet on the current 
tlieory of sparing the weakened pancreatic function. This specula- 
tive clinical hj^iothesis thus received positive physiologic and ana- 
tomic demonstration, so that the possibility of damaging the islands 
of Langerhans by functional overstrain and saving them by limiting 
the dietary burden stands as an established fact. At the same time 
tlie vagueness of tliis language is unfortunate and more information 
is desirable concerning tlie nature of the island function and the 
processes involved in overtaxing and resting it. This need is both 
tlicoretical, for imderstanding the endocrine role of the pancreas, 
and practical, for the most accurate and effective application of 
treatment. The same observations also afford the opportimity for 
sudi a study by furnishing plain physiologic and anatomic criteria by 
which the effect of various influences upon the islands can be judged. 

’ Allen, F. M.; Jour. Esper. Med., 1920, vol. xxxi, 
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x\s show'll elsew'here, an explanation of the effect of fasting is not 
found in any gross or microscopic alterations in the pancreas; in 
particular there is no evidence of an increase of islands by fasting. 
The changes in question must be sought elsewdiere in the body. The 
knowm effects of fasting and loiv diet are a reduction of body w’^eight 
and metabolism. Each of these may be subdivided. 

(c) The reduction of w'eight may pertain either to storage 
materials or to active protoplasm. It may seem natural that a 
reduction of stored foods should increase the capacity of the body to 
receive food. As a matter of fact no such rule has been demon- 
strable for the normal organism, particularly wdth reference to the 
most easily excreted food, carbohydrate. The utmost glycogen 
storage does not lower the sugar tolerance. On the contrarj’’ a dose 
of glucose improves the assimilation of a closely succeeding dose." 
Though respiration studies indicate that fasting creates a tendency 
to storage of carbohj’^drate as opposed to combustion,® the tendency 
to hyperglycemia and glycosuria is notoriously increased by either 
fasting or carbohydrate-free diet.'* Eiddently some state of pre- 
paredness of the organism is here more determining than the mere 
fulness or emptiness of tlie depots. 

ib) A reduction of active protoplasm may receive two opposite 
interpretations. On the one hand it may be supposed that reduction 
of the living matter w'hich carries on metabolism 'W'ill involve a 
reduced capacity for metabolism. On tlie other hand a quantitative 
relation may be conceived between the mass of pancreas and the 
mass of tissue wdiich it can supply. As the pancreas of a mouse 
could not possibly suffice for the body of an elephant, the same 
principle may hold for less extreme differences; and when the 
pancreatic hormone is deficient the relatively greater supply result- 
ing from a diminution of protoplasm may facilitate metabolism. 

(c) hletabolism likewise may be variously regarded in this con- 
nection. Distinctions may be dra-sra between the metabolism of 
matter and of energy, and in tlie broadest sense between the ex- 
ogenous or external activities of the cells and their endogenous or 
structural metabolism. The relation of the pancreatic function to 
the three chief food substances, carbohydrate, protein and fat, is 
also involved. In addition the influence of the other endocrine 
organs which affect metabolism requires consideration. 

All the above relations are capable of experimental modification 
in various ways. Having the above criteria of pancreatic function, 
it is a simple matter to perform a series of e.xperiments to furnish 


- Hnmmiin, L., and Hirsclmian, 1. 1.: Bull. Johns Hopkins Hosp., 1919, sxx, 300. 
5 Johansson, J. E., Billstrom, J., and Hcijl, C.: SUand. Arch. Physiol., 1901, xvi, 
263-272. Johan.'son: Ibid., 1909, xxi, 1-34. 'Falta, W.: Med. Klin., 1014, x, 9. 

‘ Hofir.cistor, F.: Arch. exp. Path. u. Phann., 1889-90, xxxd, 355. Allen, F. M.: 
Glycosuria and Diabcto.s, 1913, Chapter XIII; Jour. Exp. Med., 1920, xxxi, 557. 
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some information concerning this function. One group of sue i 
experiments was planned to investigate the quantitative relations 
of tliis function with the body mas's and metabolism, the latter two 
being viewed theoretically as separate though never strictly separable 
in practice. Intimately connected with this problem are questions 
of the nature of the function: whether the quantitative relation is 
with food, so that a certain quantity of the internal, secretion is 
necessary for the utilization of a certain quantity of food, or with 
tlic cells, so that they require a certain miniinum quantity of the 
secretion, and if possessing it can metabolize indefinite quantities 
of food; whether the function pertains primarily to carbohydrate 
alone or also to protein and fat; and other questions of this eharacter 
concerning the mechanism of the internal pancreatic secretion atid 
its place in metabolism. As far as possible the experiments dealing 
with quantitative relations between the pancreas and the occurrence 
of diabetes or certain characteristic diabetic phenomena have been 
grouped in the present series, of which papers 1 to 4 are published 
in this Journal and papers 5 to 12 in the American Journal of 
Physiology. Other series pertaining to the nature of the endocrine 
pancreatic function are presented in other journals. 

Tlic most direct means of altering the relation betn^een pancreas 
mass and body mass is by surgical resections. The first experiments 
of the series deal with the removal of various portions of the pancreas 
and observations of the tolerance for Merck’s anliydrous glucose by 
stomach and by subcutaneous injection in 30 per cent, solution. 
The usual precautions and standardized conditions were employed.* 
Unless otheru'isc specified the diet was bread and soup ad libitum 
and the tests were performed after twenty-four hours’ fasting. The 
urinary sugar was determined by titration with Benedict’s solution 
and the blood sugar by the method of Lewis and Benedict. 


Remarks on Dog B2-00. 

1. The above dog received various doses of Merck glucose by 
stomach tube and subcutaneously after removal of successive 
portions of the pancreas, the standard of tolerance being the smallest 
quantity with which distinct glycosuria could be produced. The 
first removal of 7.1 gm. from the splenic end, representing between a 
fourth and a third of the pancreas, resulted in a perceptible lowering 
of tolerance by this test, so that glycosuria resulted from the injection 
ot ns little as 2.0 gm, per kgm. n lien it had formerly been absent 
i\ 1 th as niuch as 9 gm. per kgm. Furtlier reductions of the tolerance 
followed the removal of further portions of the pancreas. 

^ AH ojicrotions were performed under ciher anesthesia. 
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TABLE I.— DOG. B2-00. WEIGHT 14 KGM. 



Glucose 

Hours 


Plasma 

Date, 

dosage, 

folloning 

Glycosuria, 

sugar. 

1913. 

gm. per 
kgm. 

injection. 

gm. 

per cent. 

Nov. 1 

S.O 

24 

Faint 

-- 

S 

0.0 

24 

Slight 


13 

2.0 

24 

0 


17 

7.0 

24 

0 


20 

7.0 

24 

0 


29 

9.0 

24 

0 


Dec. 8 

Removed pancreatic tissue weighing 7.1 gm., cor 

20 

0.0 

0 

24 

0.4 

Faint 


30 

1914. 

4.5 

24 

0.3 

-• 

Jan. 2 

3.0 

24 

0.2 


5 

2.5 

24 

0.2 


9 

l.S 

24 

0 


13 

4.0 

li 

3 

Faint 

Faint 

•• 


Rcmarka. 


Jan. 19 
Feb. 5 


Mar. 2G 

April 3 
20 


May 19 


June 2 
S 
20 

July 2 


Ecmovcd processus uncinatus rvcighine 4 gm. 


0 

Faint 

0 

Faint 

0 

Faint 

0 

Faint 

Faint 

Negative 

0 

0 

0 

Faint 



24 

0.34 


30 

7.0 3 

0 



24 

0 


Nov. 9 

7.0 24 

Slight 



24 

Slight 


Dee. 10 
1915. 

Removed stump of the processus Uenalis and adjc 

Mar. 10 

0.0 24 

0 


June 2 

3.0 3 

Slight 



8 

0.09 



12 

0.82 



24 

Faint 


11 

1.5 4 

0 



8| 

0 



10 

0 



24 

0 


IS 

3.0 1 

0 



7 

0 



9 

0 



24 

0 


30 

4.0 224 

0 


1910. 




Sept. 0 

Removed 0.8 gm. pancreatic tissue. 


Nov. 15 

4.0 2 

0.20 



34 

0 


20 

Before feeding 

0 

0.102 


2 

0 

0.125 


4 

0.30 

0.154 


0 

0 

0.149 

21 

Before feeding 

0 

0.100 


2 

0 

0.123 


4 

Faint 

0.150 


0 

Faint 

0.128 

23 

Before feeding 

0 

0.092 


2 

0 

0.095 


4 

0 

0.139 


0 

0 

0.130 


Subcutaneous injection; nor- 
mal dog. 

Subcutaneous injection. 
Subcutaneous injection. 
Stomach tube. 

Subcutaneous injection. 
Subcutaneous injection. 


Subcutaneous injection. 

Subcutaneous injection. 
Subcutaneous injection. 
Subcutaneous injection. 
Stomach tube. 


Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection. 
Subcutaneousinjection; this in- 
jection given two hours alter 
feeding. 

Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection. 
Subcutaneous injection. 
Subcutaneous injection. 
Stomach tube. 


Subcutaneous injection. 
Stomaoh tube. 
Subcutaneous injection. 


Subcutaneous injection. 
Subcutaneous injection. 


Subcutaneous injection. 


Stomach tube. 


Subcutaneous injection. 

Stomach tube. 

Fed 200 gm. bread. 

100 gm. lung. 

75 gro, glucose. 

Fed 200 gm. bread. 

100 gm. lung. 

150 gra. glucose. 

Fed 200 gm. bread. 

100 gm. lung. 

150 gm. glucose. 
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TABLE I.-DOG. B2-O0. WEIGHT 14 KGM. (Continued). 


Dale, 

lOlG. 

Dec. 15 
30 


Glucose Houra 
dosage, following Glycosurja, 
gm. per injection. gm. 

kgm. 

Removed 0.1 gm. of pancreatic tissue. 
Before feeding 0 
2 3.45 

4 6.46 

0 • 5.89 


plasma 
sugar, 
per cent. 

Dog pregnant. 
0.085 
0.345 
0.455 
0.500 


Remarks. 


Fed 200 gm. bread. 
100 gm. lung. 
150 gm. glucose. 


1917. 
Jan. 7 


Feb. 23 


Before feeding 

0 

0.125 

2 

7.13 

0.400 

4 

6.68 

0.400 

0 

8.0 

0.333 

Before feeding 

0 

0.116 

2 

0.63 

0.238 

4 

0.57 

0.244 

G 

0.69 

0.232 


Fed 200 gm. bread. 
100 gm. lung. 
150 gm. glucose. 

Fed 200 gm. bread. 
100 gm. lung. 
150 gm. glucose. 


2. There are irregularities in individual tests. For example, the 
slight reaction with 6 gm. per kgm. on November 8, 1913, is an 
instance of accidental variation, and it is probable that the dog was 
slightly nervous during the first two tests. On January 5, 1914, 
there was glycosuria with 2.5 gm. per kgm. and in February and 
March with 1.5 gm. per kgm., ivhile on June 26 and the ensuing 
March 16, after removal of more pancreatic tissue, as much as 6 gm. 
per kgm. was tolerated. These discrepancies with subcutaneous 
injection were paralleled by those found witli the stomach tube 
administration. Possibly a real recovery of pancreatic function 
during the long period of time may be the reason. In general the 
decline of tolerance is evident as mentioned. 

3., As the verge of diabetes was approached small fragments of 
pancreatic tissue acquired great importance. Prolonged carbo- 
hydrate-rich diet (June 30, 1915, to September 6, 1916) did not 
bring on diabetes. On the latter date tlie tolerance was perceptibly 
lowered by the removal of 0.8 gm. pancreatic tissue, which could 
never have been missed if removed from a normal animal. Diabetes 
was caused by the removal of only 0.1 gm. of tissue on December 16. 
Some influence may be attributed to the attendant inflammatory 
injurj^ but the inflammation produced by the careful removal of 
sucli a small bit of tissue is very slight. 

4. Blood-sugar analyses were impossible at first but were intro- 
duced as soon as facilities permitted. They serve for little more 
than rough indication of the height and duration of hyperglycemia 
and to exclude any extraordinary slowness of absorption or varia- 
tions of renal permeability. With the increasing delicacy of tests 
necessary at tliis stage, factors of this sort assumed such importance 
that recourse was had to intravenous tests in other animals, as 
described elsewhere.® The methods employed for the present 
animals were discontinued and for other reasons sonle feeding experi- 
mente were performed, which are appended for their interest in the 
present connection. The complication introduced by pregnancy is 
disemssed in a subsequent paper (No. 9 of this series). 

» Allen, F. M., nnd Wisbart, Marj* B.: Jour. Biol. Cliem., 1920, xlii, 415. 
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5. These feeding experiments, from November 15 to November 23, 
1916, show that altliough the apparent tolerance theretofore had 
been lowered so that glycosuria resulted from 4 gm. or less of glucose 
per kgm., the actual tolerance was so high that only moderate hyper- 
glycemia and trmal glycosuria resulted from as much as 100 gm. 
beef hmg, 200 gm. bread and 150 gm. glucose.* As a matter of fact 
the attempt to produce continuous glycosuria or lowering of assimila- 
tion by the highest and most prolonged possible feeding of bread 
and glucose failed and the tolerance actually rose as indicated by tlie 
results in blood and urine on November 23 in comparison with the 
preceding days. The removal of the tiny fragment of pancreatic 
tissue on December 16 produced a decisive change, as shown in tv'o 
ways: (1) The difference in hjTierglycemia and glycos.uria on the 
identical diet is striking and on a different plane from anything 
following the former operations; (2) the tendency to loss of tolerance 
was progressive. Slight glycosuria resulted from plain bread and 
soup diet, so that the diet had to be changed to beef lung. With 
this sparing of the function and termination of the pregnancy, 
improvement of assimilation was possible. Such progressive 
improvement was shown in the tests from December 30, 1916, to 
February 23, 1917, in Table I, and still more in the later ones 
reported in paper 3 of Series I. As there recorded the identical diet 
on August 9 and October 5,1917, gave results in blood and urine 
practically the same as those in November, 1916. The great actual 
difference in condition is shown by the later history of the dog as 
given in the paper mentioned, for the mere prolonged continuance 
of a high-calory carbohydrate-free diet gradually broke down the 
tolerance. An agreement of physiologic and anatomic evidence 
thus indicates tiie excessive labor of an inadequate pancreas remnant 
in the attempt to prove equal to its task and its gradual breakdown 
under the strain. 

This observation harmonizes with that made with the glucose 
tests imder (2) above, where there was an apparent rise of tolerance, 
though the animal after removal of more pancreatic tissue must have 
been closer to diabetes. The conclusion must be that though some 
approximate information is derivable from such assimilation tests, 
neither the administration of glucose by stomach or subcutaneously 
nor the feeding of a mixed meal is necessarily decisive concerning the 
precise state of an animal as respects diabetes. 

Remarks on Dog B2-01. 

Essentially the same points are noted as in Dog B2-60. The 
largest subcutaneous dose which the normal animal assimilated 

* The distinction beUveen these traces .of glycosuria and tlie genuine liimfs of 
asamiiation is illustrated further by the test of April 20, 1914, -when the assinufatioy 
of 6 gm. glucose per kgm. subcutaneously was not perceptibly lowered by giving it 
two hours after the dog had eaten her fill of bread and soup. 
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TABLE II.-DOG B2-01. WEIGHT 14 ICGM. 


Date. 

1913. 
Nov. 1 

11 

10 

20 

29 

Dec. C 
12 
21 

30 

1914. 
Jnn. 2 
5 
13 


20 

Feb. 5 
11 


Glucose 

dosneCi Hours PIueiuq. 

rni. per lollowinR sugar, 

'kgin. injection per cent. 


8.0 

4.0 

8.0 

7.0 

9.0 

8.0 


24 

24 


5 
24 

6 

. 24 

3 

2-1 


Glycosuria, 

gm. 

Slight 

0 

1.30 

0 

0 

Slight 
0 

0.60 


Kemarks. 

Subcutaneous injection; nor- 
mal dog. 

Subcutaneous injection; nor- 
mal dog. 

Stomach tube. 

Subcutaneous injection. 


2-1' . .Slight 

Removed processus licnalis, U'cighing 8 
nanercas. 


pancreas. 
4.5 

4.5 

3.0 

2.5 

4.0 


6 

24 

24 

24 

24 

1 

o 

24 


0 

Slight 

0.40 


Subcutaneous injection. 
Subcutaneous injection, 
gm; estimated as little less than one-third 
Subcutaneous injection. 
Subcutaneous injection. 


o.so 

0 

Faint 

0 

0 


24 " ® . V. 

Removed processus uncinatus of pancreas, -weighing 5. 
2.0 5 .. 0.12 


1.5 


5 

24 

4 

24 


0.12 

0 

Sli(;ht 


Mar. 20 

1.5 

0 


Faint 



24 


0 

April 3 

2.1 

24 


Faint 

20 

2,4 

0 

• • 

Slight 



24 


0 

27 

2.4 

0 


0 



24 


0 

May 15 

Removed splenic end of body, -KCigbing 7 gm. 

June 1 

2.0 

24 


Faint 

8 

4.0 

24 


Faint 

July 9 

G.O 

2 


0.72 (2.40%) 



24 


0 

13 

4.0 

2 


Faint 



24 


0 

17 

7.0 

2 


0.27 (2.70%) 



24 


Slight 

Nov. 9 

7.0 

2 


1.20 (5.00%) 



24 


1.20 (2.00%) 

24 

Removed pancreatic tissue vrcighinc J.25 cm. 

1915, 





April 30 

1.0 

Before (ceding 0.107 

0 



i 

0.241 

0.03 (0.25%) 



1 

0.250 

0.07 (2.27%) 




0.200 

0.45(5,50%) 



4i 


0.92 (7.10%) 



0 

O.VS4 

1.00(8,30%) 



8 

0.324 

0.23 (2.4070) 



10 

0.230 

0.11 (0.707 c ) 



12 • 


Faint 



13 

O.VSG 

Faint 



15 

0.103 

Faint 



24 

0.140 

0 

SepU 29 

4.0 Before feeding 

O.IOG 

0 



If 

0.230 

Slight 




0.147 

Faint 

1910. 



0.103 

0 


Subcutaneous injection. 
Subcutaneous injection. 
Subcutaneous injection. 


1.9 gm. 

Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection. 

Subcutaneous injection." 
Subcutaneous injection; fed 
bread and soup four hours 
before test. 

Subcutaneous injection. 

Subcutaneous injection. 
Subcutaneous injection. 
Stomach tube. 

Stomach tube. 

Subcutaneous injection. 

Subcutaneous injection. 

Stomach tube. 


April 26 
Aug, 31 
Nor. 15 


uemoveu pancrc.alic tis.-iuc weighing 0.85 gm. 
Removed pancrc.atic tissue weighing 0 SO gm 

^.0 •• Pi? ^<5.30%) 


51 .. r.TOG-.cBg) 

-5 .. 0 


Stomach tube. 


Stomach tube. 
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The retention of actual assimilative power was sliown on April 20, 
1914, when tlie tolerance for 2.4 gm. glucose per kilo was scarcely 
altered (as compared with April 27) by a full meal of bread and 
soup four hours before the subcutaneous injection. After removal of 
7 gm. additional pancreatic tissue tliere was a tendency to a rise of 
the apparent tolerance, as indicated by the trivial glycosuria from 
4 gm. glucose per kilo on June 8 and July 13; but the dog was 
approaching the border of diabetes, as shown by the marked effect 
on ^emo^dng 1.25 gm. tissue on November 24. Nevertheless, pro- 
longed high starch and glucose diets were unable to produce any 


TjUBLE III.— dog B2-02. WEIGHT 10.5 KGM. 



Glucose 

Hours 



Date. 

dosage, 

following 

Glycosuria, 

Remarks. 


gm. per k^. 

injection. 

gm. 


Xvlo. 
Nov. 1 

S.O 

24 

Slight 

Subcutaneous injection; nor- 





mal dog. 

11 

4.0 

24 

Slight 

Subcutaneous injection. 

15 

S.O 

1 

■ Faint 

Stomach tube. 



24 

0 


20 

7.0 

5 

0 

Subcutaneous injection. 



24 

0 


22 

10.0 

4 

0 

Stomach tube. 



2.t 

0 


29 

9.0 

05 

0.4 

Subcutaneous injection. 



24 

0 


Dec. 0 

8.0 

5 

0.2 

Subcutaneous injection. 



24 

Slight 


9 

Kemoved processus uncinatua 

01 the pancreas, •weighing 0.8 gm. 

22 

5.0 

6 

1.4 

Subcutaneous injection. 



24 

Slight 


30 

3.5 

24 

Negative 

Subcutaneous injection. 

1914. 
Jan. 2 

4.0 

24 

Slight 

Subcutaneous injection. 

13 

4.0 

U 

Faint 

Stomach tube. 



3 

0 




24 

0 


20 

4.0 

55 

Slight 

Subcutaneous injeetion. 



24 

0 


23 

Removed processus licnalis o£ the pancreas, weighing 0.7 gm. 

Eeb. 5 

2.0 

5 

0.1 

Subcutaneous injection. 



24 

0 


11 

1.5 

35 

Slight 

Subcutaneous injection. 



24 

0 


Mar. 26 

1.5 

55 

0 

Subcutaneous injeetion. 

April 3 

2.1 

24 

Doubtful 

Subcutaneous injection. 

20 

2.4 

55 

0 

Subcutaneous injection; fed 





bread and soup three houra 



24 

0 

before injection. 

27 

3.0 

65 

Faint 

Subcutaneous injection. 



24 

0 


May 19 

3.2 

4 

Faint 

Subcutaneous injection. 



24 

Faint 


27 

4.0 

7 

Faint 

Subcutaneous injection. 



24 

0 


June 2 

4.0 

24 

Faint 

Subcutaneous injection. 

s 

5.0 

24 

Faint 

Subcutaneous injection. 

26 

0.0 

24 

0 

Subcutaneous injection. 

July 2 

6.0 

25 

4 

O.C 

0 

Stomach tube. 



24 

0 


7 

4.0 

3 

0.9 

Stfjmach tube. 



24 

0 


13 

3.0 

2 

0 

Stomach tube. 



24 

0 


17 

. 7.0 

15 

1.8 

Subcutaneous injection. 



24 

Faint 


Nov. 9 

6.0 

2 

0.5 

Subcutaneous injection. 



24 

Slight 


Dec. 10 

Removed pancreatic tissue •weighing 4.75 gm. 


1915. 
June 2 

3.0 

24 

Faint 

Subcutaneous injection. 

n 

2.0 

24 

0 

Subcutaneous injection. 

IS 

3.0 

24 

0 

Stomach tube. 

30 

4.0 

20 

0.8 

Subcutaneous injection. 
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continued glycosuria or lowering of tolerance even witli removal of 

0. 85 gm. additional tissue on April 26, 1916, so that diabetes actually 
resulted only with the removal of 0.8 gm. tissue on August 31, 1916. 
This operation caused no immediate strildng change in the condition. 
A lowering of tolerance was indicated by the greater glycosmia from 
4 gm. glucose per kilo on November '15 than in the last preceding 
test by stomach tube. But large carbohydrate meals were still 
almost completely assimilated and some power of regaining tolerance 
remained, as indicated bj’’ the lower plasma sugars on February 23, 
1917, as compared wnth November 21, 1916. (See record^ in follow- 
ing paper.) Nevertheless, the downward tendency continued into 
severe diabetes, as described in the later history. 

Reimarks on Dog B2-02. 

The obsen^ations resemble those in the two preceding dogs- The 
dog tolerated 7 gm. glucose per kilo subcutaneously and as much as 
10 gm. per kilo by stomach tube. After the first operation 'the 
apparent tolerance subcutaneously lay between 3;5 and 4 gm. per 
kilo. Thus the removal of the uncinate process was as effective as 
tlie removal of the splenic process in the preceding dogs, and it may 
be remarlced that other tests in other dogs have shown no appreciable 
differences in endocrine potency between different portions of the 
pancreas. After removal of the splenic process on January 23, 1914, 
the tolerance fell further so as to lie between 2 and 3 gm. per kilo, 
but fluctuated somewhat, and as usually the glycosuria, even with 
much higher dosages, was trivial. Very mild diabetes was produced 
by the third operation on December 10, 1914. Special mention 
may be made of tnm points in this connection: (1) No tests were 
performed until the following June, when the usual effort at recupera- 
tion was evidently in progress, for tlie apparent tolerance had risen 
to about 3 gm. per kgm,; (2) tlie operation to produce diabetes took 
place much earlier in this dog tlian in the two preceding and the 
diabetes occurred witli fully as large a pancreas remnant. This 
animal therefore serves as a control to the other two, to show that 
the much longer carbohydrate feeding to wdiich they were subjected 
was not a factor in the production of their diabetes. 

The subsequent historj^ of tliis dog was given in paper 2 of Series 

1. The evidence of the existence of diabetes was tliat glycosuria 
could be readily maintained at any time by the addition of glucose 
to tlie diet. The dog would never take glucose long without vomit- 
ing, and would eat only moderate quantities of bread, so that she' 
remained free from glycosuria until deatli from rabies on September 
19, 1916. The islands of Langerhans tlien showed slight vacuola- 
tion, so that tliere would eiidently have been an ultimate outbreak 
of frank diabetes on the diet taken except for the untimely death. 



790 


ALLEN: EXPERUrENTAL STUDIES IN DLVBETES 


TABLE IV.— DOG B2-43. 

DosnRp, 

Date. WeiRht, gm. per Administration. Glycosuria, Remarks, 

kgm. kgm. gm. 

1914. 

Feb. 4 9.2 o.O Subcutancousinjcction Faint Normal dog. 

Mar. 20 11.1 5.0 Subcutancousinjcction Faint 

April 3 10.2 C.O Subcutancousinjcction 0 

20 11. G 7.0 Subcutancousinjcction 0 

27 10.3 7.0 Subcutancousinjcction 0 

May 20 Processus uncinatus stripped of peritoneal covering, vessels ligated. 

June 2 11.0 7.0 Subcutancousinjcction 0 

IG Processus uncinatus removed. 

20 9.9 7.0 Subcutancousinjcction Slight 

July 9 Processus lienalis removed. 

30 10.3 1.0 Stomach tube _ 0 

Nov. 9 .. 4.0 Subcutancousinjcction Faint 


Remarks on Dog B2-43. 

The dog was received in a state of fair nutrition and the original 
weight of 9.2 kgm. was used as the basis of reckoning dosage through- 
out. Thus the identical quantity of 46 gm, glucose was injected 
subcutaneously on February 4 at tliis weight, and on Mardi 26 after 
tlie animal had been fattened to 11.1 kgm. The same trace of glyco- 
suria occurred each time, perhaps from nervousness, for after becom- 
ing accustomed to tlie procedure tlie dog tolerated 64.4 gm. (7 gm. 
per kilo) without glycosuria, as she normally should do. The point 
here is that tlie changes of weight, which would be sufficient to affect 
the tolerance of a diabetic dog to a marked degree, had no such 
influence upon the assimilation of the normal animal. 

On May 20 the uncinate process of the pancreas was stripped of 
peritoneum and the vessels and nerves entering its tip dmded — in 
other words the operation of removal was performed except the 
actual removal, in order to test whether the lowering of apparent 
tolerance is due to actual removal of tissue or partly to trauma or 
nervous or circulatory distiurbances. After this, 7 gm. of glucose 
per kilo was still tolerated without glycosuria; but after actual 
removal of the uncinate process, on June 16, the same dose caused 
slight glycosuria. Removal of the splenic process on July 9 low- 
ered the tolerance further, so that on November 9 faint glycosuria 
followed the injection of 4 gm. per kilo. 

Remarks on Dog B2-60. 

This Great Dane was fat when received and 45 kilos was assumed 
as the normal weight on which to reckon dosage tliroughout. 
According to paper I of Series I such a large dog would natural^ 
have a small pancreas in proportion to the body weight, and by 
adding tlie weights of tlie portions of pancreas at operations and at 
autopsy, tins particular animal was found to have 1 .4 gm. of pancreas 
per kilo on 45 kilos weight. The tolerance is seen, nevertheless, to be 
fully as high as that of the normal dogs preceding. 
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TABLE V.— DOG B2-G0. 


Date. 


1914. 


May 19 
June 2 
8 
20 

July 8 
13 

Deo. 13 

17 

1915. 
Juno 2 
11 

18 
30 


WeiRht, Administration. Glycosuria, 

kgm. kgm. 


48.0 

40.4 

4i‘.8 

40.0 
39.2 

39.4 


3.0 

5.0 

0.0 

7.0 

7.0 

9.0 
9.0 


Subcutaneous injection 0 

Subcutaneous injection 0 

Suboutancousinjeotion 0 

Suboutancousinjection Faint 

Stomach tube 0 

Stomach tube 0 

Subcutaneous injection 0.0 


Removed processus licnalis of pancreas weighing 20.6 gm. 


38.0 

38.0 

30.4 

39.2 


4.0 Suboutancousinjection 0.52 

2.0 Subcutancousinjcction Faint 

4.0 Stomach tube 

4.0 Suboutancousinjection Faint 


12.0 Stomach tube 0.17 

1.22 

' 1.31 

0.25 
Faint 

Mar. 7 Removed pancreas tissue weighing 12.7 gm. 

May 8 45.0 12.0 Stomach tube 1.72 

10 Removed pancreas tissue weighing 0.81 gm. 

Juno 5 .. 12.0 Stomach tube 1.58 

0.52 

0 

20 Removed pancreas tissue weighing 9.45 gm. 

July 27 35.5 ‘ 12.0 Stomach tube 7. 58 

9.59 


1910. 

Feb. 17 45.0 


Remarks. 


Normal dog. 


In the first twenty-four 
hours after the injec- 
tion 344 c.c. urine, 
faint glycosuria; in 
the second twenty- 
four hours after in- 
jection (fasting), 
2537 0 . 0 . urine, sugar- 
free. 

1 hour after feeding. 

2 hours after feeding. 

3 hours after feeding. 

4 hours after feeding. 
5i hours after feeding. 


4 i hours after feeding. 
Oj hours after feeding. 
24 hours after feeding. 

5} hours after feeding. 
20 hours after feeding. 
49.1 gm. sugar lost in 
feces. 


The dog at first did not thrive in confinement and the weight 
gradually fell from 48.6 to 39.4 kilos. This difference was sufficient 
to raise the ratio of pancreas weight to body weight appreciably 
and would have increased the tolerance of a diabetic dog markedly. 
The complete assimilation of 9 gm. of glucose per kilo by stomach 
tube on July 13 and the excretion of 0.6 gm. from the same dose 
subcutaneously on December 13 represented about the average 
tolerance and indicated no rise of tolerance in the normal animal 
from diminution of body weight. 

After removal of the splenic process of the pancreas on December 
17 it will be observed tliat the tolerance was lowered so that faint 
glycosuria resulted from as little as 2 gm. of glucose per kilogram 
subcutaneously and an appreciable excretion from 4 gm. per kilo 
either subcutaneously or by stomach tube. Attention may be 
called incidentally to the fact that in this and numerous other 
experiments abundant time was allowed to pass to exclude the 
effects of operative trauma and assure that the alteration of tolerance 
was permanent. 

The diminution instead of increase of diuresis in such tests was 
sufficiently emphasized in a former publication and therefore the 
urine vohunes are mostly omitted from these records. But it may 
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be repeated that when the tolerance is lowered so that small doses, 
with minimal osmotic influence, maintain hj'perglycemia and slight 
glycosuria longer than in normal animals, the rule still holds that 
there is marked oliguria during this period and polyuria afterward, 
as noticed in connection witli tlie experiment of June 30, 1915, 

At the same time, as frequently mentioned elsewhere, this marked 
lowering of tolerance in a non-diabetic animal is apparent and not 
real, in tlie sense that it does not represent any limitation of the 
actual assimilative power. This was shown by tlie administration 
of 12 gm. of glucose per kilo on February’- 17, 1916, when the absolute 
dose was 540 gm. and the total excretion 3 gm., i. c., only the barest 
trifle more than a normal dog eliminates from the same dose. Higher 
dosage would have been the only requisite to obtain still higher 
assimilation. 

Successive portions of pancreas were then removed, at first without 
any apparent effect upon the assimilation of the 12 gm, dose of glu-r 
cose. Finally the operation of June 20, 1916, brought the animal 
close to the verge of diabetes. Active diabetes might in fact have 
been present except for the low body weight of 35 kilos at that 
time, due to impaired digestion and diarrhea. In previous tests the 
feces had been free from sugar, but on July 27 there was diarrliea, 
with loss of 49.1 gm. glucose. Nevertheless, the sharp change from 
the former condition is seen in the excretion of over 17 gm. glucose 
in the urine. 

The dog’s general health prevented continuing the tests into later 
stages of diabetes. The principal point of the e.xperiment was that 
a large dog, with a small endovinent of pancreas in proportion to 
body weight, possessed the average glucose tolerance of the species, 
and this tolerance declined no more than usual with the removal of 
successive portions of pancreas. 


TABLE VI.— DOG B2-G1. 


Date. 

Glucose 
dosage, 
gm. per 
kgm. 

Weight, 

kgm. 

Administration. 

Glycosuria, 

gm. 

Hemarks. 

1914. 
May 27 

8.0 

5.5 

Subcutaneousinjection 

0.24 

Normal dog. 

Juno 2 

G.O 

5.5 

Subcutaneous injection 

Faint 


8 

5.0 

5.0 

Subcutaneous injection 

0 


26 

7.0 

0.0 

Subcutaneousinjection 

0 


July 8 

8.0 

6.5 

Subcutaneousinjection 

Faint 


13 

8.0 

6.1 

Stomach tube 

0.10 


17 

9.0 

0.4 

Subcutaneous injection 

0.30 


30 

7.0 

6.5 

Stomach tube 

Faint 


Auc. 12 

8.0 

6.3 

Stomach tube_ 

0 


Nov. 9 

8.0 

0.0 

Subcutaneous injection 

0.20 


13 

Removed tissue Tveighing 11.74 gm., about two-thirds of pancreas. 


1915. 

June 2 

3.0 


Subcutaneousinjection 

Slight 

35 hrs. after injection. 

11 

1.5 

6.7 

Subcutaneousinjection 

Slight 

0 

Faint 

9 hrs. after injection. 
22 hrs. after injection. 
5 hrs. after injection. 

IS 

3.0 

6.9 

Stomach tube 

0 

0.32 

7 hrs. after injection. 
3 hrs. after feeding. 

30 

4.0 

6.6 

Subcutaneousinjection 

0 

Faint 

105 hrs. after feeding. 

IS hrs. after injection. 
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Realuiks on Dog B2-61. 

Several experiments were undertaken with mucli smaller animals 
than this, but they were not strong enough to go through the 
repeated tests and operations and resist distemper and other acci- 
dents. This animal was a small black mongrel, fat when received 
at a weight of 5.5 kilos, so that 5 kilos was assumed as the normal 
weight for reckoning pmposes tliroughouti She became more obese 
under the conditions of cage life. According to general rules a high 
ratio of pancreas weight to body weight was to be anticipated and 
the actual finding was that this animal possessed 3.75 gm. of pancreas 
tissue per kilogram. 

The glucose tests in the normal state indicated a slightly lower 
apparent tolerance both subcutaneously and by stomach tube than 
in Dog 260. _ . . 

November 13, 1914, the two processes, representing about two- 
thirds of the pancreas, were removed, leaving most of the body 
of the gland in place. The tolerance was lowered so that faint 
glycosuria resulted from as little as 1.5 gm. of glucose per kilo sub- 
cutaneously on June 11, 1915. 

Accordingly a small dog with a high ratio of pancreas to body 
weight has no higher glucose tolerance than a large dog, and there is 
no greater “margin of safety,” as judged by the lowering of the 
apparent tolerance by removal of pancreatic tissue. It was already 
concluded from the compilation of records in paper I of Series I that 
there is no uniform difference, outside of the limits of error, in the 
proportion of pancreatic tissue which must be removed to produce 
diabetes in large and small dogs. 

Remarks on Table 7. 

Instead of single dogs with removal of successive portions of 
pancreas this table is made up of different dogs possessing different 
portions of the gland. The “Remarks” column is occupied mostly 
with the fractions of pancreas remaining. Though the body 
weights frequently varied the original weight in each instance is 
used as tlie standard for dosage in all tests. 

The normal dog No. B2-40 tolerated 10 gm'. glucose per kilo 
subcutaneously when first received. The animal refused all food 
in the strange surroundings, so that from Januar^^ 28 to February 3 
the v eight fell from 11./ to lO.G kilos. A smaller glucose injection 
was then given (6.7 gm. per kilo on the original 11. 7 kilo weight), 
with the result of high glycosuria in a very small urine volume! 
A distinction must be made between this “hunger glvcosuria” 
and the efiect.of simple changes of weight. A normal dog is un- 
changed in tolerance by changes of n-eight, but is subject to this 
transitory glycosuria or hyTierglycemia on receiving carbohydrate 
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after long fasting or scanty diet. The true tolerance of a diabetic 
animal rises when the weight is reduced even by fasting, but in mild 
cases the sudden giving of carbohydrate after fasting or even after 
protein-fat diet often causes a transitory glycosuria like that of 
normal animals, but heavier.^ 


TABLE vn. 

Glucose 


Dog 

No. 

Date. 

Weight, 

kgm. 

dosage, 
gm. per 
kgm. 

Administration. 

Glycosuria, 

gm. 

B2-40 

Jan. 2S 

11.7 

10.0 

Subcutaneous injection 

Faint 


Feb. 3 

10. G 

C.7 

Subcutancousinjcction 

3.8% in 

7 c.c. urine 

C3-91 

May S 

18.0 

12.0 

Stomach tube 

1.1 

B2-59 

19 

41. S 

3.0 

Subcutaneousinjcction 

0 


June 2 

40.0 

5.0 

Subcutancousinjcction 

0 


8 

40 !o 

G.O 

Subcutaneous injection 

0 


2G 

7.0 

Subcutancousinjcction 

Faint 


July 7 

39.1 

9.0 

Stomach tube 

0.3C 


13 

38.2 

7.0 

Stomach tube 

0.76 


30 

42.5 

5.0 

Stomach tube 

0 

B2-C2 

June 2 

7.7 

3.0 

Subcutancousinjcction 

Slight 



S 

7.0 

2.0 

Subcutancousinjcction 

Faint 


2G 

S.3 

4.0 

Subcutancousinjcction 

0 


July 2 


4.0 

Stomach tube 

0 


7 

s!3 

G.O 

Stomach tube 

0 


13 

8.4 

7.0 

Stomach tube 

0 


17 

9.2 

8.0 

Stomach tube 

Slight 


30 

9.5 

8.0 

Stomach tube 

Slight 


Nov. 24 

Removed pancreatic tissue ‘wcichinc 0.2 cm. 



Mar. 30 


9.0 

Subcutancousinjcction 

0 


,\pril S 

. . 

8.0 

Stomach tube 

1.25 

B2-44 

June 2G 

22.2 

G.O 

Subcutancousinjcction 

Faint 


July 2 


G.O 

Stomach tube , 

0 


S 

22^8 

7.0 

Subcutancousinjcction 

Faint 


17 

2G.9 

7.0 

Stomach tube 

0 


30 

21.0 

9.0 

Stomach tube , 

0 

B2-3S 

Fob. 10 

12.1 

1.0 

Stomach tube 

Faint 

B2-57 

July S 

11.3 

3.0 

Stomach tube 

2.9 


13 


2.0 

Stomach tube 

2.7 

B2-2G 

Dec. 30 

19!o 

2.0 

Subcutaneous 

0.23 


Jan. 2 


1.0 

Subcutaneous 

0 


15 


1.2 

Subcutaneous 

0.15 

B2-71 

June 20 

13 .'l 

3.0 

Subcutaneous 

0 


July 8 

13.3 

4.0 

Subcutaneous 

0 


17 

13.3 

6.0 

Subcutaneous 

Faint 


30 

13.5 

4.0 

Stomach tube 

0 


Aug. 12 

13.0 

G.O 

Stomach tube 

Faint 


Nov. 19 

11.9 

G.O 

Subcutaneous 

Faint 

B2-10 

Jan. 2 

7,0 

2.0 

Subcutaneous • 

Faint 


5 


1.5 

Subcutaneous 

0.15 



9 


0.9 

Subcutaneous 

0 


April 3 

G.O 

1.2 

Subcutaneous 

0 


20 

7.0 

l.S 

Subcutaneous 

Faint 


27 

C.3 

1.8 

Subcutaneous 

Faint 


July 7 

10.7 

2.0 

Stomach tube 

1.0 

B2-31 

April 27 

9.6 

(11.1) 

ilo 

Stomach tube 

1.50 

C3-13 

June 30 

13.5 

4.0 

Subcutancousinjcction 

12.7 


Remarks. 


Normal dog. 
Weight lost by 
refusal of food. 
Normal dog. 
Normal dog. 


Only uncinate 
process present 
one-third to 
one-fourth of 
pancreas. 


One-fourth to 
one-fifth of 
pancreas. 


One-sixth of pan- 
creas. 

One-seventh of 
pancreas. 

One-ninth of pan- 
creas; non-dia- 
betic. 


One-ninth of pan- 
creas, non-dia- 
betic. 


One-tenth of pan- 
creas. 

Diabetes pre- 
vented, first by 
cachexia and 
later by hyper- 
trophy of pan- 
creas remnant. 


One-eighth to 
one-ninth of 
pancreas, dia- 
betic. 

Onc-clcvcnth of 
pancreas, dia- 
betic. 
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Dogs C3-91 and B2-59 furnish examples of the normal tolerance 
in large animals, one 18 and the other above 40 kilos in weight. 

Dogs B2-62 and B2-44 were examples of exceptionally high 
tolerance after removal of a considerable part of the pancreas. The 
former animal was small and the latter large, so the difference did 
not pertain to size. The ordinary glycosuria of such animals is so 
slight that it might easily be stopped by any slight cause, and the 
question whether the obstacle in these cases may have been a slight 
renal impermeability was not investigated. 

Dog B2-38, possessing one-sixth of the pancreas, showed faint 
glycosuria from 1 gm. glucose per kilo by stomach tube. 

Dog B2-57, possessing one-seventli of the pancreas, excreted 2.9 
and 2.7 gm. glucose respectively from 3 and 2 gm. per Idlo by 
stomach tube. 

Dog. B2-26, non-diabetic with one-ninth of the pancreas, excreted 
titratable quantities of glucose from 2 gm. and from 1.2 gm. per kilo, 
but none from 1 gm. per kilo, subcutaneously. 

Dog B2-71, also non-diabetic, with one-nintli of the pancreas, 
showed a contrasting behavior, in that glycosuria was absent with 
4 gm. and only faint with 6 gm. per kilo, both subcutaneously 
and by stomach tube. Attention may be called incidentally to 
the usual close parallelism between the results of administration 
subcutaneously and by stomach tube in this and other experi- 
ments. 

Dog B2-10 had been left with only one-tenth of the pancreas, but 
was non-diabetic at the time of the tests, because illness and emacia- 
tion following operation had allowed time for successful hypertrophy 
of the pancreas remnant. The apparent tolerance subcutaneously 
lay between 1.2 and 1.8 gm. per kilo, while 2 gm. per kilo by stomach 
tube caused an excretion of 1 gm. of glucose. 

Dog B2-31 was diabetic, with a remnant betu’^een one-eighth and 
one-ninth of the pancreas, but was long kept aglj^cosuric by a limited 
protein-fat diet at a reduced body weight. During this period of 
latent diabetes the animal, at a weight of 9.6 kilos, was given by 
stomach tube 11 gm. glucose, which was 1 gm. per kilo on the normal 
weight of 11 kilos. An excretion of 1.5 gm. glucose resulted. 

_ Dog C3-13, diabetic, with one-eleventh of the pancreas and 
similarly kept free from glycosuria on protein-fat diet, received 52 
gm. glucose, or 4 gm. per kilo, subcutaneously, and excreted 12.7 
gm. 

The last two animals illustrate diabetic characteristics, in that 
even in latent diabetes small doses of sugar are likely to cause an 
appreciable excretion, which increases markedly with the dose. As 
long as the diabetes is kept under control the animal evidently 
possesses enough of tlie internal pancreatic secretion to utilize tlie 
greater part of any single dose; but with repetition of doses or 
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any other cause of glycosuria the loss of sugar increases, even to 
the point where the total quantity administered is eliminated: 
Examples of tliis beha\dor during active diabetes have been pre- 
viously given,® so that they need not be repeated here. 

Any gradual character of the decline of apparent tolerance should 
not cause confusion as to the sharpness of the point at wliich tlie 
reduction of tlie true tolerance begins. As previously mentioned, 
this point may be so sharp that tlie removal of one-tenth of a gram 
of pancreatic tissue makes the difference. Before the removal of 
tins tenth the excretion from any dosage of glucose given by stomach 
or subcutaneously is relatively trmal, and the maintenance of even 
a slight glycosuria permanently (or continuously through any long 
period of time) is absolutely impossible. After the removal of tlie 
tenth of a gram of tissue not only is glycosuria greater, but it can 
be maintained indefinitelj’’ and tends to increase. This is the 
condition which has always been knoum clinically as diabetes. 

This discussion is based upon the older tests for glycosuria before 
the introduction of Benedict’s new metliods,^ but the distinction 
is so ^dtal as a boundarj’’ betu-een uninterrupted health and a pro- 
gressive fatal disease that it seems unlikely to be altered in principle 
by any improved chemical procedure. 

Discussion. Certain quantitative deductions concerning the 
internal pancreatic function may be dravm from tests in the 
three degrees of assimilation -which have long been recognized 
clinically. 

1. Normal Assimilation. Here the tolerance corresponds to the 
average for individuals of the same species by all tests. Two 
factors are necessarily involved, namely, the supply of pancreatic 
hormone and the capacity of the body cells for storage, combustion 
or transformation. As the assimilation can always be overtaxed 
by sufficiently large doses of sugar the question may be raised as to 
which of these factors becomes deficient in the normal animal. It 
is rather surprising to find that the pancreatic element is not 
present in tlie superabundance ordinarily supposed, but that the 
removal of any significant fraction, such as,a fourth or a -tliird of the 
pancreas, causes a well-marked lowering of tolerance in the usual 
tests. In other words an excess of Langerhans tissue to serv'e as a 
mere “factor of safetj’’” is not demonstrable; on the contrary there 
must be frequent occasions in ordinary life (such as the eating of a 
box of candy by a human indmdual), when the full power of tliis 
tissue must be exerted if the assimilation is to be strictly normal. 
It is therefore conceivable that the overtaxing of the pancreatic 
function is at least one element when .the normal tolerance is 

' Allen, F. M.: Gb'cosuria and Diabetes, 1913, Chapter -VT. 

■ Benedict, S. R., and Osterberg, E.: Jour. Biol. Chem., 1918, xxxiv, 195. 
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exceeded, and that if the functional capaeity of the pancreas could 
be augmented the sugar tolerance might be raised. 

2. Lowered Toler (mce. This is understood clinically as an abnor- 
mal tendence to hyperglycemia or glycosmia from carbohydrate, 
but short of the point of diabetes. It is to be interpreted as a 
slowing of the rate of sugar utilization by the cells. There are two 
conceivable conditions of such slowing, {a) With any reduction of 
pancreatic tissue or function the cells of the body may be chronically 
undersupplied with the hormone. Their ordinary metabolism may 
or maj’^ not be affected by such deficiency, but it becomes plainly 
evident under conditions of strain; (5) the other alternative requires 
the assumption that the funetion of the pancreatic islands is delicate- 
ly adjusted to the immediate demands of metabolism and that an 
increased absorption of carbohydrate requires an increased flow of 
their secretion. Under this conception a reduced mass of pancreatic 
tissue might be fully adequate for ordinary metabolism, but unable 
to respond perfectly to carbohydrate excess. The two alternatives 
are not mutually exclusive and might both be true. The latter 
may seem a priori more plausible, but some evidence favors the 
former idea, namely, the supply of the immediate needs of carbo- 
hydrate metabolism by pancreatic hormone stored in the tissues. 
This evidence consists in Verzdr’s® observation that the respiratory 
quotient falls only gradually after total pancreatectomy, and that 
during the first few hours intravenously injected glucose still raises 
tlie quotient; and Hedon’s^ assertion that diabetes comes on more 
quickly after removal of a subcutaneous pancreatic graft which was 
barely large enough to keep a dog non-diabetic, than after removal 
of the entire pancreas of a normal dog. If these statements, 
especially the latter, could be proved beyond the possibility of 
errors from anestliesia, trauma, differences in nutritive state, etc., 
they would establish (1) that the pancreatic secretion is stored in 
tlie tissues, and (2) that the store of it is greater with a normal 
pancreas tlian with a small remnant of pancreas. Evidence for the 
other alternative will be considered in a subsequent review. 

3. Diabetes. This has long been identified clinically by continu- 
ous or prolonged glycosuria and hyperglycemia. In the mildest 
diabetes such continuance may require a maximum' ingestion of 
carbohydrate, but nevertheless there is a sliarp distinction from any 
non-diabetic degree of lowered tolerance, in rvhich such a continuance 
is impossible. A tendency to regard this classic distinction as ficti- 
tious has been manifested by some miters who are disposed theo- 
retically to plot the curve of falling tolerance as a diagonal straight 


* Vcrzdr, F.; Biocliom. Ztschr., 1912, .^liv, 201; 1914, Irri, 75. 
Fcjcr.A.r Ibid., 1913, liU, 140. 

’ Hfidon, E.: ,lrcli. internat. de pbj-aol., 1913, xiii. 4. 


Verzdr and v. 
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line descending from the fullj’’ normal level to total diabetes. Tims 
an animal ivhich had lost one-tcJith of its pancreas would he one- 
tentli diabetic; one that had lost one-fourth of its pancreas would 
be one-fourth diabetic; one that had lost nine-tenths of its pancreas 
would be nine-tenths diabetic, etc. Several facts refute this 
theoretical conception and establish the strict clinical concept of 
diabetes, (a) From the standpoint of gross anatomy, even though 
all portions of the pancreas are practically equal in potency, the 
curve of falling tolerance is not a straight line. The importance 
of a given mass of tissue increases as the total remaining mass de- 
creases. The point is reached where the removal of 1 or 2 grams has 
greater effect than the removal of 5 to 10 grams in the first place, and 
diabetes may finalh’’ result from the removal of as little as 0.1 gm. 
(b) There is an important distinction in the microscopic anatomy, 
for hydropic degeneration of islands never occurs in the non-diabetic 
state no matter hmv low the tolerance, while it always occurs in 
diabetes if the island function is sufficiently overtaxed. There is a 
narrow border condition in which slight vacuolation of islands may 
be present together with glycosuria or hjqierglycemia on liigh 
carbohydrate feeding, and yet the vacuolation and the diabetes 
botli clear up permanently; but this is merely the result of hjqier- 
trophy of the remnant or subsidence of inflammation, and therefore 
is not a real exception to the sharpness of the boundary. This is 
the basis of the tendency to aggravation which is characteristic of 
diabetes witli excessive diets and the complete harmlessness of any 
excess in any state of lowered tolerance short of diabetes, (c) A 
third distinction is found in the so-called “paradoxial law” formerly 
stated by the vuiter.^® The lowering of tolerance produced by re- 
moval of the greater portion of the pancreas is apparent rather 
tlian real. Only a trivial fraction of even the largest dose of sugar 
is excreted; the assimilation is merely slowed somewhat and remains 
actually unlimited. But after removal of about seven-eighths to 
nine-tenths of the pancreas a difference becomes evident, suddenly 
or gradually according to the form of the tests. The results of 
single doses of sugar are not infallible and special circumstances may 
cause a mildly diabetic animal to show an apparently better assimila- 
tion than one that is not quite diabetic. Nevertheless, there is a 
striking tendency to higher and longer hjqjerglycemia and glycosuria, 
which becomes greater the longer the excessive dosage is continued. 
The actual quantitative excretion is considerable, and with progress 
to the diabetes or removal of a few small fragments of pancreas it, 
approaches more and more closely to the total quantity administered . 

It may be said therefore that the curve of lowered tolerance 
resulting from the removal of successii'e portions of pancreas 


“ Allen, F. M.; Glycosuria and Diabetes, 1913, p. 07. 
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approximates a hyperbola. (See Figure.) Starting at tlie vertex 
of this curve one limb may be traced backward as a variable 
approaching the normal tolerance while the otlier limb descends as 
a variable approaching the limit of total diabetes. 

Normal assimilatiou. 



bohydrato tolerance.) 

Conclusions. 1. Dogs show an increased tendency to glycosuria 
from glucose given by stomach or subcutaneously when as little as 
a fourth or a third of tlie pancreas is removed. Apparently, there- 
fore, tlie pancreas has little if any “margin of safety” from the 
standpoint of strictly normal metabolism, and tliere may be frequent 
occasions when its full endocrine function is needed for the purpose 
of fully normal assimilation. Quantities of sugar which exceed the 
normal assimilation may possibly be conceived as ’overtaxing the 
normal pancreatic function. 

2. The internal secretory potency of different parts of the pancreas 
is equal, as far as such tests can determine; but the influence of a 
given mass of tissue increases as tlie total mass of remaining tissue 
decreases. The “margin of safety” of the pancreas with regard to 
diabetes is large, amounting in tlie dog to at least seven-eighths of 
the gland. The point at which diabetes begins is sharp and definite, 
according to three criteria; (a) An animal may be brought so close 
to the verge of diabetes that it is brought oh by the removal of as 
little ns 0.1 gm. additional tissue, (b) At this point a new histologic 
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plienomenon begins, namely, tlie hydropic degeneration ol the islands 
described elsevrhere, which is the basis of the characteristic aggrava- 
tion of diabetes on excessive diets, -while such excesses are harmless 
in any states of lowered tolerance short of diabetes, (c) The lowering 
of tolerance in any stage short of diabetes is only apparent, repre- 
senting only a slight delay of assimilation while the actual capacity 
is unlimited, and the maintenance of continuous glycosuria through 
any long period of weeks or months is absolutely impossible by any 
quantity of sugar or any other food; but in diabetes the limit of 
assimilation is real and glycosuria progressively increases to the 
point of total excretion of the quantity administered. The cun^e 
of lowering of tolerance, -adth removal of successive portions of 
pancreas, is therefore approximately hjqDerbolic in form. Starting 
as a variable which descends by successive slight degrees below the 
level of normal tolerance, it turns at the vertex into a variable which 
approaches total diabetes as its limit. 

3. Certain conceptions concerning the quantitative relations of 
the pancreatic hormone may be deduced as follows: It stands in 
some quantitative relation with the amount of carboliydrate metab- 
olized, because a deficiency is revealed by moderate glucose dosage 
•when only one-fourth of the pancreas is removed, and because of the 
above-mentioned proof that in diabetes the islands can be driven to 
destructive overfunction by carbohydrate excess and spared by 
regulation of diet. A more important quantitative relation is the 
minimum requirement of the body cells to prevent diabetes. When 
this minimum quantity of the hormone is present the organism 
retains its power to metabolize almost the wdiole of any glucose 
dosage that can be absorbed from the stomach or subcutaneous 
tissue, no matter ho'n’^ large or how long continued. When this 
minimum is reduced by only a trifle the phenomena of diabetes 
begin. With mild diabetes this deficit may be guarded against by 
restriction of carbohydrate. With more severe diabetes the total 
diet and body weight must be reduced. With still more severe 
diabetes the supply of hormone is inadequate for even the lo-n'est 
metabolism and glycosuria is therefore uncontrollable even by fast- 
ing. As an example it may be assumed that a dog becomes diabetic 
with removal of between seven-eighths and nine-tenths of the pan- 
creas, and in this condition requiresmaximal starch and sugar feeding 
to maintain glycosuria. Hopeless diabetes, uncontrollable by fast- 
ing, results (barring hjq)ertrophy) when the remnant is about one- 
twentieth of the pancreas. The absolute difference between these 
fractions may be, for a fair-sized dog, perhaps 2 grams of pancreas 
tissue. Accordingly the difference betu'een the demands of the 
highest possible carbohydrate metabolism and the demands of the 
lowest possible general metabolism amounts in such an animal to no 
more than the possible output of 2 grams of pancreatic tissue, only 
a small fraction of which consists of islands. 
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Suck a calculation is of interest in animals when quantitative 
estimations can be made witli approximate accuracy by operations. 
There is evidently a fallacy in the application to human patients, 
for it is impossible that the destruction of islands in human diabetes 
shoujd always fall within the narrow limits mentioned. As a mattp 
of faet, diabetes uncontrollable by fasting is very common in 
experimental animals and very rare in human cases. A possible 
explanation may be that one prominent feature of human cases is 
a functional defect which interferes with the internal secretory 
activity of the islands and at the same time renders them specially 
susceptible to damage from functional overstimujation. Such an 
explanation is supported by observations in other directions. One 
of these is the abundance of normal appearing islands in some clinical 
cases necessitating the assumption of a functional impairment. 
Another is the wide variation in the susceptibility of different 
human patients (especially the old and young) to degeneration of 
islands and corresponding decline of tolerance from dietary excess. 
At the same time it seems evident that a relatively small mass of 
normal island tissue can prevent diabetes, and the conclusion is 
therefore suggested that any positive means of augmenting the 
endocrine pancreatic function even by a little would give thera- 
peutic results far surpassing those of the negative plan of sparing 
the function by diet. 


DIAGNOSIS OF MYXEDEMA.^ 

By J. M. Anders, M.D., LL.D., 

PIirLADEI/PHIA, PA. 

Myxedema is insidious in its onset, so that for a long period of 
time the characteristic clinical features may be absent, or, indeed, 
may not appear at all. The importance, however, of recognizing 
this disease is shov>m by two facts; (1) there is a -sovereign remedy 
for its treatment, and (2) serious physical and mental developments 
ensue in long-overlooked cases, eventually reaching a stage in which 
there is an unsatisfactory response to appropriate measures. 

It has been said that the disease is easily recognized when the 
characteristic features are present. This \dew, however, does not 
accord with the results of my experience and previous collective 
iin estigations. For example, out of 7 tjqiical cases which have 
fallen under mj care, and of which I have notes, 6 had gone unrecog- 
nized. Again, of 27 cases out of a total of 55 cases collected by me 
rom ^ /^erican ^ and Canadian literature and phj’-sicians, more 
especially those in charge of institutions for the care of the feeble- 

» Rend before tl.c American Climntolopanl and CUnical Association, June 18. 1920. 
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minded, since tlic year 1905, 20, or 74 per cent., had been over- 
looked by one or more physicians. This is a sorry commentary in 
view of the ease with which relief is afforded after recognition. In 
the remaining 28 cases of my series no reference to previous diag- 
nosis was made. Writers upon the subject of mj'xedema fail to 
stress adequately failure to diagnose the disease on the part of 
practitioners of medicine, including clinicians of large caliber. 

The first tjqjical case that fell under my observation had been 
mistaken for chronic nephritis by one of the leading medical authori- 
ties of France and another equally famous American clinician. 
This occurred in 1892, at which time only 1 or 2 cases had been 
recorded in the literature, so that allowances could be made for failure 
to recognize the condition. It has, however, seemed to the writer 
to be inexcusable to find that this disease has been commonly over- 
looked by practitioners in recent j’^ears. A surprisingly small 
number of cases of myxedema have been reported in the past, but 
this fact need excite no surprise in view of the foregoing statement. 

It would appear that the clinical picture of mjxedema, despite 
the excellent delineation of the characteristic s\Tnptoms to be found 
in classic articles on the subject and in medical text-books and 
sj'stems of medicine, has not been sufficiently impressed upon the 
mind of the profession. This is more specially true of cases in which, 
and these make up the majority, some of the diagnostic features are 
wanting. Efforts to stimulate interest in the subject, therefore, 
must be regarded as both timely and important. 

In order to be in a position to appreciate the numerous and varied 
clinical features of myxedema, it must be remembered that an 
infiltration of all the anatomic systems of the bodj’ occurs in this 
disease, leading to an increase in the general bulk of the organism. 
Perhaps the most characteristic sign is a firm, inelastic thickening 
of the skin and subcutaneous fibrous connective tissue which does 
not pit on pressure. The drjq swollen skin of the face obliterates 
more or less completely the natural facial lineaments, so that in 
well-marked cases the patient seems to be wearing a mask, with 
broad, coarse, immobile features. The same dry, firm, inelastic, 
mjxedematous infiltration of the skin of the extremities, and notably 
in the supraclavicular region, is to be obsen^ed. 

The mucous membranes are also infiltrated and the teeth may 
become loosened. Chapman has emphasized a solid appearance of 
the conjunctiva as an early sign. The phj'siognomy “is stupid, dull 
and phlegmatic, and simulates imbecility.” Tlie tongue, lips and 
nose are thickened and the voice is peculiarly monotonous and has a 
“leathery tone, with curious nasal explosions at short intervals 
during speaking.” . 

Thought and movement are slow and heaxy, and while memory 
is good it is slow to respond. Retardation of psychomotor action 
is to be regarded as being quite characteristic of the disease. In 
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some instances headache is complained of, and there is marked irri- 
tability of temper, while in others hallucinations and delusions, 
tending finally toward dementia, supervene. Trophic changes of 
the hair and teeth occur. Destruction of the masticating apparatus 
is often noted. Baldness is a common symptom, and it usually 
presents a special distribution, the hair of the frontal region, nape of 
the neck and eyebrows being first shed. Albumin is commonly 
found in the urine, and occasionally tube casts as well. The tem- 
perature in myxedema is more or less subnormal as a rule. The 
thyroid is not palpable, not only on account of its atrophy but also 
owing to the presence of the thickened myxedematous tissues of the 
neck. 

The foregoing text-book description of the symptomatology of 
myxedema in its typical form has been given on account of my firm 
conviction that the profession at large has an inadequate conception 
of this disease. It has been well said that “disease is a Bring in 
itself and can be recognized as readily as flowers of the field or the 
faces of friends when these are seen often enough.” The symptoms 
and signs of myxedema mentioned above, however, are so charac- 
teristic as to make individual recognition perfectly easy once a single 
typical case has been carefully scrutinized. 

As stated elsewhere by the vTiter: “So commonly has chronic 
nephritis been mistaken for this complaint outside of institutions 
in which careful, thorough examinations are systematically con- 
• ducted as to make fresh emphasis of the importance of its diagnosis 
highly desirable. Notwithstanding the fact that chronic Bright’s 
disease and myxedema present few points of contact, clinically 
considered, but many of distinet dissimilarity, some of which are 
extremely striking, the latter is constantly and sadly being confused 
with the former disease.”- 

In my statistical inquiry, which covered the period from 1905 
until J uly, 1919, or thirteen years, complications were recorded in 
43 out of 55 cases, and of these urinary features, including albu- 
minuria, with or without the presence of tube casts, were noted in 
IS, or 41.5 per cent. But though albuminuria was grouped with the 
complication in my series it is in reality a common symptom of 
myxedema, and if this fact were remembered the tendency to con- 
found this disease with phronic nephritis would be markedly lessened . 
Ldema of the extremities and of the face and legs was reported in 8 
out of tlic 55 cases, or 14.5 per cent. This symptom is usually due 
either to an associated anemia or cardiac decompensation met with 
in advanced cases, and until the medical profession learns that such 
developments sometimes take place in mjxedema, wrong diagnoses 


and Crelinisin in (he United States and Canada; A Statistical 
Uudj. Contnbutions to Medical and Biological Research, dedicated to Sir William 

Birthday. July 12, 1919, by his Pupils and Co- 
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vrill continue to be made. It is to be recollected that an actual 
nephritis may be a late accompaniment of mjTcedema; it then results 
from a generalized arteriosclerosis, or may possibly be of toxic 
origin. The urinary findings usually met mtb in chronic sclerotic 
nephritis (small ring of albumin, long, narrow, hyaline tube casts) 
are obsen-ed. It has been my good fortime to witness the disappear- 
ance of an albuminuria as the result of thjToid feeding in a number 
of instances of mj-xedema which had been regarded as cases of 
chronic nephritis. 

To avoid mistakes in diagnosis in well-characterized cases the 
physical characteristics, mental condition, the slow speech and 
leathery tone of voice, and changes that occur in the skin and sub- 
cutaneous connective tissue, must be especially noted. Recognition 
of the condition is based mainly on observation of skin and mucosa, 
and the fact that the mjocedematous infiltration of the face and legs 
is harsh, inelastic, stiff edema does not pit on pressure, as is true of 
cardiac and renal dropsy. 

There are a large number of cases of myxedema which might be 
termed rudimentary in tj^e, on account of the feeble development 
of the principal diagnostic features. Many of these cases touch 
certain other diseases, and especially those of endocrine origin very 
closely. In a case which came imder my care both tuberculosis and 
acromegaly were associated. The mj’xedematous element in this 
case had gone umecognized. The combined use of pituitrin and 
extract th;sT:oid was followed by a remarkable degree of improve- 
ment, especially as regards the evidences of mj-xedema which 
practically disappeared, while the preAuous use of pituitrin alone 
by the attending physician had proved futile. It has been repeatedly 
shown bj’^ such careful observers as Schiff, Magnus-Levy and others 
that feeding with pituitary gland is without effect in acromegaly. 

In view of the man'ellous improvement in m;\'xedema treated with 
tlijToid extract within a few weeks the detection of the combined 
affection when present is a matter of much practical importance. 
The association of these two conditions, myxedema and acromegaly, 
is not infrequent, and to add to the difficdties encountered in their 
discrimination they present certain points of great similarity. In 
botli the skin is dry, the subcutaneous fibrous connective tissue 
thickened by overgrowth, the tongue enlarged, the mucous mem- 
branes, especially of the nose, soft palate and mmla thickened; in 
both there is irritability of temper, slovmess of the mental processes 
and thick, difficult speech. 

Certain obvious features, however, belong to each of these dis- 
eases alone when found to be combined. For example, the general 
bony enlargement with separation of the condyles, enlarged joints, 
the severe headaches, disturbances of vision, bilateral hemianopsia 
are dependent on the acromegaly, while the tendency to chilling, 
a subnormal temperature, miniature thjToid, malar flushes and 
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loss of hair, as well as a peculiarly distorted physiognomy (masked 
facies), belong to myxedema. When tliese tw'o diseases are associat- 
ed in a single case the acromegalous features may overshadow 
the less obvious miOiedematous sjunptoms. For example, in my 
case of combined acromegaly and myxedema, marked headache, 
strabismus, enlarged bones and joints, decidedly prognathous 
lower jaw, collectively pointed to the former disease, and over- 
shadowed the fewer symptoms of myxedema. The presence of 
constant chilly sensations, low temperature, the malar flushes, the 
large mjocedematous pads, however, caused me to suspect associated 
myxedema and led to the emplojment of thyroid extract, with 
most gratifjdng results. 

The history of my case clearly indicated that the symptoms of 
acromegaly preceded those of mjocedema by several years, at least. 
Tliis is most probably the usual order of development when these 
two affections coexist, the average age at which mjocedema begins 
being much higher than for acromegaly. On the other hand, myx- 
edema occurring before the growth of the bones is completed causes 
an arrest of ossification. 

In this connection Dock has called attention to the necessity of 
tracing out all the relations in cases of ductless-gland disease. The 
fact remains to be stressed that in any polyglandular syndrome 
which presents symptoms of myxedema, however slight, it is advis- 
able to apply the therapeutic test. Since promising results have 
been recently obtained by Webster and others from roentgen-ray 
treatment in early acromegaly a trial of that agent might be made 
in combined cases in which the sjmiptoms afford merely a suspicion 
of this disease. 

Another endocrine disease intimately related to myxedema along 
metabolic lines, and not infrequently associated with it, is exopthal- 
mic goiter. We no longer regard these two affections as being dia- 
. metrically opposed to one another in their pathogenesis and sjonp- 
tomatology. I have elsewhere discussed this relationship and 
pointed out that this Imowledge has been largely the result of the 
experhnental labors of Janneyand Isaacson,Hdio have shoum that 
similar metabolic disturbances may be present in both hjq)erthyToid 
and hj-pothjToid states, and also that the blood picture in exoph- 
thalmic goiter is practically identical with that of myxedema. 

Jaimcy< proposes to substitute the term “dysfunction” of the 
thjToid for the less adequate hj-pertluToid explanation. In many 
cases of exophthalmic goiter sj-mptoms of defective thyroid func- 
tion are met with, and at present vTiting admit of explanation, 
inorc particularly the cutaneous and osseous changes, as well as 
hj’pogl} cemia. On the otlicr hand the moderate thyroid enlarge- 
ment, exophthalmos, tremor, tachycardia, psychic stimulation and 

* Arch. Int. Med., August, 1918, p, 761. 

* IWd., p. 1S7. 
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increased basal metabolism depend on bj’pertbjToidism, or at all 
events toxic substances due to an abnormal amount of tbjToid 
hormones in the blood circulation. 

As elsewhere stated these cases of exophthalmic goiter with 
marked deficiency sjTnptoms must be recognized and distinguished 
from pure mjNcdema. In suspected cases, the diagnosis can be 
materially aided by the administration of small doses of thyroid 
extract. Bertine® cites recent cases in which hy^erthyroid and hy^po- 
thyToid symptoms were combined in the same person. I^diile it 
would lead too far afield to recite individual cases of associated 
myxedema and Graves’s disease, it should be recollected that in 
these combined cases the symptoms of the former disease are those 
belonging to mild ty'pes, as a rule, hence less obvious than in the 
ty^pical cases. 

Several varieties of mywedema have been described. Formerly^ 
two main groups were recognized, acute and chronic, but more 
recently the former has been recognized as tetany^ Following 
operations, and in exophthalmic goiter, however, myxedema may’’ 
develop acutely without assignable cause. Postoperative myx- 
edema, however, is rare, only 7 cases having been reported to date 
in Canada and the United States. Osier® reported a remarkable 
case of rapid development and fatal termination to the American 
Neurological Association in 1898. 

There are many cases of incomplete symptomatic development 
in which we are justified in suspecting the disease in question and 
should not fail to cautiously carry"^ out thyroid treatment with a 
■view to confirming our suspicions. These incomplete forms have 
been discussed by- Hertoghe,^ Buschan, Pel, Osborne and others. 
Their course and progress vary' greatly. 

The symptoms in these instances of mild chronic hy’potbyToidism 
are dependent on the constant lesion of myxedema, namely, infil- 
tration, which, however, may be slight and more or less localized. 
According to my' observ'ation certain features are common to all 
of them, c. g., abnormally low temperature, an inclination to chilly 
sensations, a dry, often yellovdsh, firm, inelastic skin, disinclination 
to perspiration, tendency' to an increase of the, general bulk of the 
body, irritability of temper, lack of mobility' of features, physiog- 
nomy' dull and uninteresting and a thickened condition of the skin 
and mucous membranes; which is partial, often strictly circiun- 
. scribed, rather than general, and most commonly' affecting the lips, 
nose, cheeks and tongue. In isolated cases a variety' of less obvious 
symptom groups are to be considered according to the sex and 
associated conditions before an assured diagnosis or a probable 
recognition even is possible. 

‘ Medical Record, New York, 191C, xc, 895. 

‘ Dock, in Modern Medicine, Osier and McCrac, iv, 895. 

■ Medical Record, New York, 1914. 
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The importance of a closer, more thorough study of these mild 
forms of the disease needs to be emphasized, in view of what is 
kmown of the effects of thjToid want. While our know edge ot the 
function of the thjToid is still incomplete it is indisputable that the 
cells of the body cannot attain to a perfect morphologic state when 
the secretion of this gland is markedly diminished.^ Again, as 
Hertoghe has pointed' out, “When the thyroid supply is scarce the 
carrying away of cellular waste matter is slow and incomplete 
mucin, fat and other principles accumulate on the spot and there form 
an infiltration and edema of a special kind — hard, non-depressible. 

Among these mild tj^ies the following case from my records is a 
not rare one: 

C. A. H., female, aged forty years, active housekeeper.^ Family 
history entirely negative. Had had childish diseases, including 
diphtheria and scarlatina, and at the age of twenty-six typhoid 
fever. The patient is married, has one child, aged fourteen years; 
menstruation has always been very painful and profuse. For three 
months or more before falling under my care she complained of 
sjTnptoms of indigestion, cramp-like pains in the lower abdomen 
at frequent intervals, some distress in epigastrium immediately 
after food and nocturnal nausea on waking; appetite poor, flatulence, 
tendency to diarrhea; all symptoms aggravated during menstrua- 
tion. The skin and mucous membranes exliibited a yellowish 
pallor, were slightly thickened, especially under the eyes, the lips 
and tongue, and there was some tenderness over the greater curva- 
ture of the stomach. 

To these sjTnptoms and signs were added those described above 
as belonging to all the various tj'pes in this group of mild forms. 
The use of thjuoid extract was followed by a brilliant result, includ- 
ing normal, painless menstruation. 

Another group of cases of so-called myxedema fruste, or incom- 
plete mjxedema, is characterized by irritability of temper, malar 
flush, apathy, neuralgias, headache, impairment of memory, tinnitus 
especially on lying dorni, slight deafness, sloumess of the mental 
processes, undue susceptibility to cold, weak digestion, constipation, 
swelling of nasal mucosa, slight thickening of the skin and sub- 
cutaneous tissues often confined to certain regions of the body, 
early fatigue on exertion, and a moderate degree of anemia. The 
thjToid is usually smaller than tlie normal. It is to be recollected 
that in this variety cutaneous eruptions, such as eczema, psoriasis 
and urticaria, are present. In all suspicious cases I repeat it is 
strongly advised to make a cautious trial, with thjToid preparations 
ns a diagnostic aid. 


In one of my cases blepharitis was present and yielded to the 
spcci c renae y. In another, arthritic pains, affecting principally 
the kne^jomts, were manifestly due to hj-poth>Toidism; they 
.neldcd, tliough slowly, to small doses of tlnToid. From the fore- 



808 MOSfiNMAi: tllOl'lSfN fOOD AM) BLOOt)-Plli:sSt7llE 


going examples it is clear that the specific cellular infiltrations in 
this disease may involve any of the body tissues, including the 
bones and cartilages. 

In concluding it is hoped that progress resulting from continued 
study of these mild, imperfect forms of mjTcedema may tend to 
minimize the number of cases that escape the observation of the 
practitioner of medicine. 


THE INFLUENCE OF PROTEIN FOOD ON INCREASED 
BLOOD-PRESSUEE.i 

By^HERaiAN 0. Mosenthal, M.D., 

NEW YORK. 

Protein food has generally been regarded as ha\dng a definite 
influence on blood-pressure. A diet Ifigh in proteins has been 
supposed to raise blood-pressure, and vice versa. This principle 
has been widely applied in all diseases associated with hjTperten- 
sion, and, as a rule, a diet low in proteins, especially in meats, 
has been prescribed for patients exhibiting an increased arterial 
pressure. 

It is disappointing to note on what very meager e^^dence the 
above ideas are based. GoodalP published some very convincing 
observations which showed that a distinct drop in blood-pressure 
occurred in cases of chronic interstitial nephritis on a low protein 
diet. Practically all other efforts in this direction, and they are 
verj”^ numerous, have confined themselves to general statements 
which either expressed an approval, or, in some instances, a dis- 
belief, in this relation of blood-pressure to diet; however, the 
concrete eMdence of carefully observed cases has been largely 
ladling. 

The following blood-pressure determinations were made on 
patients who had been in bed for several days. This allowed the 
arterial tension to assmne the lower level which mental and physical 
relaxation bring about. The manometer readings were made at 
approximately the same time every day. The patients were kept 
in bed continuously during this study. The long period over 
which some of the observations were carried out serves as a control 
for the fluctuations that may occur in the level of blood-pressure 
of indhiduals suffering with hj^iertension. During the periods of 
low-protein feeding the diets did not contain meat, meat products 

1 Read before the Association of American Physicians, May 4, 1920. The cases 
reported in this paper were observed at the Medical Clinic of the Johns Hopkins 
Hospital. 

- Boston Med. and Surg. Jonr., 1913, clxviii, 700, 
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(such as soups or gravies) or fish. These foods were taken in con- 
siderable amounts on the days of high protein feeding. 

Cases 1, 2 and 3.— Neither a high nor a low protein diet have 
any remarkable effect upon the blood-pressure in a few days. 


Table I. — ^Blood-pressure Observations on Case 1. (Chronic diffuse nephritis 
of slight degree.) 



Blood-pressure. 

Blood, 

mg. per 100 c.c. 

Diet. 

Day. 

Systolic. 

Diastolic. 

Total N. P. N. ■ 

Protein, gm. Character. 

1 . . . 

. 164 

no 

31.8 

20 Low protein. 

2 . . . 

. 1G5 

108 


19 

3 . . . 

. 162 

106 

.... 

20 

4 . . . 

. 152 

no 

29.7 

21 

5 . . . 

. 156 

96 

.... 

IGG High protein 

G . . . 

. 160 

96 

.... 

19G 

7 . . . 

. 175 

no 

.... 

201 

S . . . 

. 170 

lOG 

.... 

13C 

9 . . . 

. 150 

106 

37.0 

150 


Table II. — Blood-pressure Observations on Case 2. (Female, aged fifty-six 
years, arteriosclerotic kidney of moderate degree; the urine contains a 
trace of albumin and a few fine granular casts; the urinary specific gravity 
varies between 1005 and 1015; 45 per cbnt. of phenolsulphonephthalein is 
excreted in two hours and ten minutes.) 



Blood-pressure. 

Blood, 

mg. per 100 c.c. 

Diet. 

Day. 

Systolic. 

Diastolic. 

Total N. P. N. ' 

Protein, gm. Character. 

1 . . . 

. 175 

118 

21.2 

11 Low protein. 

2 . . . 

. 155 

114 

.... 

10 

3 . . . 

. 170 

122 

♦ » ♦ . 

12 

4 . . . 

. 156 

120 

25.4 

10 

5 . . . 

. 155 

100 

.... 

114 High protein. 

G . . . 

. IGG 

104 

.... 

107 

7 . . . 

. 154 

100 

.... 

119 

8 . . . 

. 184 

70 

.... 

131 

9 . . . 

. 160 

115 

33.9 

123 


Table III. — Blood-pressure Observations on Case 3. (Male, aged sixty-three 
years, essential h 5 ’pertension; renal function normal.) 


Blood-pressure. 


Diet. 


Day. 

1 

2 

3 

4 

5 
G 


Systolic. 

Diastolic. 

Total calorics. 

Protein, 

gm. 

204 

124 

20G1 

12G 

205 

120 

2055 

125 

. . . 

... 

205G 

124 

185 

120 

2063 

120 

218 

138 

20G3 

126 

189 

117 

2212 

78 

IGG 

no 

2060 

125 

205 

125 

2061 

12G 

able change in the level of 

the arterial 


4 “•£5*- J IV. lUUtrvU, \VUU( 

number of calories is maintained at a constant level. 


YOU IGO, xo. G. — ^DECKMimn, 1920. 27 
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Table IV, — Blood-pressure Observations on Case 4. (iSIalc, aged sixtj'-seven 
years. Secondary contracted Iddney; at times a trace of albumin and a 
few hyalui and granular casts; a phthalein excretion of 25 per cent, in two 
hours and ten minutes; urea nitrogen, 34 mg. per 100 c.c. of blood; moderate 



arteriosclerosis.) 

Blood- 

pressure. 


Diet. 


Day 

Systolic. 

Diastolic. 

Protein, gm. 

Total calorics. 

Character. 

1 

.... 190 

120 

91 (28)’ 

2344 

Normal diet. 

2 

175 

105 

*80 (19) 

2498 


3 

. . .' . 195 

115 

80 (28) 

2501 


4 

.... 190 

110 

125 (09) 

2005 

High protein 

5 

.... 178 

112 

125 (74) 

2005 


0 

. ... 194 

120 

125 (75) 

2065 


7 

.... 183 

125 

125 (70) 

2005 


8 

.... 188 

115 

125 (70) 

2005 


9 

.... 187 

119 

125 (09) 

2005 


10 

.... 190 

no 

125 (79) 

2005 


11 

.... 170 

103 

125 (04) 

2005 


12 

. . . . 175 

105 

125 (80) 

2005 


13 

.... 195 

108 

J25 (78) 

2005 


14 

.... 182 

104 

125 (08) 

2005 


15 

.... 185 

113 

125 (70) 

2005 


10 

.... 187 

107 

125 (80) 

2005 


17 

.... 175 

115 

125 (72) 

2005 


IS 

.... 194 

109 

50 (18) 

• 2005 

Restriotecl 

protein. 

19 

.... 181 

109 

50 (10) 

2005 


20 

.... 178 

100 

50 (20) 

2005 


21 

.... 173 

103 ■ 

50 (18) 

2005 


22 

.... 209 

114 

50 -(20) 

2005 


23 

.... 178 

105 

50 (10) 

2005 


24 

.... 203 

115 

50 (11) 

2005 


25 

.... 188 

117 

50 (10) 

2005 


20 

.... 173 

100 

50 (10) 

2005 


27 

.... 183 

110 

50 (10) 

2005 


2S 

. . . . 182 

■ no 

50 (10) 

2005 


29 

.... 182 

no 

50 (17) 

2005 


30 

.... 190 

115 

50 (14) 

2005 


31 

.... 200 

125 

50 (17) 

2005 


32 

. . . . 190 

125 

50 (14) 

2005 


33 

. . . . 210 

120 

50 (20) 

2005 


34 

.... 195 

115 

50 (19) 

2005 


35 

.... 201 

115 

50 (31) 

2005 


30 

. ... 185 

115 

50 (21) 

2005 


37 

.... 205 

no 

50 (13) 

2005 


38 

.... 205 

106 

50 (29) 

2005 


39 

.... 202 

112 

50 (18) 

2005 


3 

FiRuros in parentheses are the quantity 

of protein from moat or fisli. 


Cases 5 and G. — ^The low protein diet is effective in producing a 
diminution in the blood urea nitrogen, but the blood-pressure 
remains unchanged. 
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Table V. — Blood-pressure Observations on Case 5. (Male, aged thirty-five 
years; secondary contracted kidney; albuminuria moderate; a few hj^alin 
and fine granular casts; phthalein excretion, 21 per cent., in two hours and 
ten minutes; low fixed specific gra\dty of urine; albumimmic retim'tis.) 





Blood-pressure. 

Blood, 

mg. per 100 c.c. 


Diet. 

Day. 



Systolic. 

Diastolic. 

Urea N. 

Total ‘ 

N. P. N. 

Protein, 

gm. 

Character. 

1 



. 210 

140 

61 

97 


Low protein. 

2 







15 


3 



! 210 

140 



18 


4 



4 t • 


41 

70 

20 


5 



.' 215 

140 


, . 

43 


0 



• ' ' • 


* • 

* • 

53 

100 gm. turkey 
added one day 
only. 

7 



. 210 

135 



28 


8 




• • . 



29 


0 







25 


10 



! 218 

140 

24 

38 

2G 


11 







25 


12 



. « • • 

. . • 



31 


13 



. 210 

145 



44 


14 



» ... 




33 

f 

15 



. 220 

145 



29 


■1C 






. . . 

2C 


17 



! 210 

140 



24 


18 



. ... 

• . » 



33 


19 



. 213 

145 

15 

22 

28 


20 



• ... 




21 


21 



! 200 

139 • 


32 

C5 

Bread =*= 300 
gm, added. 

22 



» • . « 

« . . 


, , 

54 

CC 

23 



. ... 

. • ♦ 



53 

a 

24 



. 224 

145 

21 

32 

66 

tt 1 

25 



« ... 

. • • 



68 

tt 

2G 



. 238 

148 



29 

tt 

27 

* 


. 213 

140 


♦ • 

59 

a 


Table VI. — Blood-pressure Observations on Case 6. (Male, aged thirty-two 
years; an advanced case of arteriosclerotic kidney; the urine contains a 
trace of albumin and a few granular casts; the specific gravity is absolutely 
fixed at a level of 1010; only a trace of phthalein is excreted in two hours 
and ten minutes; Ambard’s constant is 0.77; the blood-urea nitrogen is 
given in the table.) 



Blood 

pressure. 

Blood, 

mg. per 100 c.c. 


Diet. 

Day. 

Systolic. 

Diastolic. 

Urea N. 

Total 

calorics. 

Protein, Character,' 

Em. 

1 

. . 191 

122 

105 

850 

17 Low protein. 

2 " 

. . 196 

124 


1571 

15 

3 ! 

. . 182 

■116 


1626 

16 

4 . 

. . ISO 

120 


1721 

16 

5 . 

. . 185 

123 


1755 

19 

6 . 

. . 194 

119 


1778 

20 

7 

. . 200 

125 


1838 

20 

S . 

212 

125 


1687 

20 

9 . 

. . 192 

115 

66 

2396 

82 


Case 7.— A diet low or restricted in proteins is not accompanied 
by a drop in blood-pressure. An increase of the caloric value of 
the food results in no changes in the arterial tension. 
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Table "VTI. — Blood-pressure Observations on Case 7. (Male, aged forty-six 
years; secondarj' contracted kidnej', with considerable impairment of 
renal function; phthalein, 26 per cent., in two hours and ten minutes; 
blood-urea nitrogen, after low protein diet, 27 mg. in 100 c.c.; Ambard’s 
constant, 0.144; albuminuria, about 1 gm. per liter; many hyalin and 
granular casts.) 


Diet. 


Additions to diet. 



ii lOCKi-pTeSSUTC. 







" ' ■ ■■ ■ 



, 

Total 

Protein, 

Character. 

Eggs, 

Oatmeal, 

Milk, 

Meat 

Day. 

Systolic. 

Diastolic 

calories. 

gni. 


No. 

gm. 

cream, 

gm. 

1 . 

. 230 

100 



Ward diet 





O 

. 219 

155 








3 . 

. 215 

100 








4 , 

. 219 

101 



Low protein 





5 . 

. 235 

158 








6 . 

. 232 

100 








7 . 

. 230 

140 








8 . 

. 230 

150 

1070 

22 






9 . 

. 234 

100 

1722 

17 






10 . 

. 232 

155 

1937 

22 






11 . 

- 232 

153 

2038 

25 






12 . 

921 

138 

2110 

34 






13 . 

. 229 

155 

2274 

30 






li . 

. 234 

144 

2130 

38 






15 . 

. 242 

145 

2299 

47 

.... 

3 




IG . 

. 220 

137 

2302 

49 

Ill 

3 




17 . 

. 215 

140 

2300 

48 

.... 

3 




IS . 

. 217 

142 

2110 

■ 39 

.... 

2 




19 . 

. 235 

155 

1552 

17 

Calorics 





20 . 

. 242 

154 

1513 

17 

Lowered 





21 . 

. 222 

153 

1004 

20 






22 . 

. 231 

145 

1644 

19 






23 . 

. 224 

145 

1841 

20 






24 . 

. 22S 

145 

1570 

19 






25 . 

. 224 

155 

2037 

28 

Calorics 





20 . 

. 228 

145 

2490 

30 

Raised 





27 . 

. 218 

135 

2410 

38 






28 . 

. 220 

138 

2509 

47 



400 

245 


29 . 

. 229 

150 

20-11 

48 



400 

290 


30 . 

. 232 

145 

2001 

48 



400 

320 


31 . 

. 218 

145 

2781 

■ 51 



400 

200 


32 , 

. 214 

147 

2504 

50 



400 

200 


33 . 

. 220 

145 

2019 

50 



400 

290 


34 . 

. 224 

145 

2010 

50 



400 

230 


35 . 

. 218 

143 

2492 

47 



400 

200 


36 . 

. 220 

142 

2511 

59 



400 

230 

50 

37 . 

. 220 

145 

2009 

03 



400 

280 

50 

38 . 

994 

152 

2707 

03 



400 

180 

50 

39 . 

994 

138 

2761 

74 



400 

280 

100 

40 . 

. 218 

138 

2772 

77 



400 

230 

100 

41 . 

. 225 

135 

2718 

05 



400 

230 

50 

42 . 

. 230 

148 

2873 

70 



400 

130 

.50 

43 . 

. 228 

144 

3026 

73 



400 

310 

100 

44 . 

. 214 

145 

2719 

74 



400 

230 

100 

45 . 



2819 

75 



200 

200 

100 

40 . 

. 232 

145 

2361 

75 



200 

335 

125 

47 . 

. 230 

142 

2819 

75 



200 

200 

150 

Case 8.— 

-There 

is a tendency 

for a diminution of 

the blood- 


pressure a diet very low in protein and low in caloric value. 


mosenthal: protein pood 


AND BLOOD-PRESSTJRE 813 


Tabix VIII.— Blood-pressure Observations on Case 8. (Female, aged forty- 
one years: sccondarj' contracted kidnej', with marked mipairment of renal 
function; phthalein, 10 per cent, in two hours and ten ininutes; blood-urea 
nitrogen, 45 mg. in 100 c.'c.; specific gravity of the urine fixed at a level 
of 1010; marked albuminuria and many hyalin and granular casts.; 




Blood-prcesute. 


Diet. 


Day. 


Sy.stolic. 

Diastolic. 

Protein, 

gm. 

Total 

calorics. 

Character. 

1 


. . 188 

108 

10 

489 

Low protein. 

2 



14 

972 


3 


. . 190 

iio 

14 

898 


4 


. . 190 

109 

10 

888 


5 


. . 175 

100 

11 

604 


G 


. . 1G5 

SO 

9 

713 


7 


. . 105 

80 

9 

897 


8 


. . 100 

85 

C 

583 


9 


. . 155 

84 

9 

766 


10 


. . 103 

90 

8 

688 


11 


. . 150 

85 

•8 

023 


12 


. . 100 

85 

8 

538 


13 


. . 104 

95 

8 

714 


14 





8 

561 


15 


. . 185 

iis 

7 

008 



Case 9. — distinct drop in the blood-pressure occurs vdtli the 
initial period of lorv protein diet. The original height of the 
blood-pressure is promptly resumed when 250 gm. of meat are 
added to the diet. When the meat is discontinued and the low 
protein diet substituted the blood-pressure does not fall to the 
prc^^ous lei^el wliich the first period of low protein feeding produced. 


Tablu IX. — ^Blood-prc.ssuro Observations on Case 9. (Male, aged twenty-five 
years; secondary contracted kidney,, with marked impairment of renal func- 
tion; phthalein, 10 per cent, in two hours and ten minutes; blood-urea nitrogen 
as in the table; Ambard’s constant,, 0.03; albuminuria marked; hyaline and 
granular casts.) 

Blood, 

niood-pro.°surc. mg. per 100 c.c. Diet. 


Day. 

1 


3 

4 

5 
G 
7 
S 
9 

10 

11 

12 

13 

14 

15 
1C 
17 
IS 

19 

20 
21 


Systolic. 

Diastolic. 

. 105 

120 

. 1C5 

120 

. 100 

90 

. 100 

100 

. 105 

103 

. 100 

100 

. 103 

100 

. 105 

100 . 

. ICO 

105 

. 150 

98 

. 140 

97 

. 145 

95 

. 125 

88 

. 125 

85 

. 125 

90 

. 125 

90 

. 130 

SO 

. 125 

85 

. 125 

85 

. 127 

82 

. 130 

85 


Urea N. Total 
N. P. N. 


Protein, gin. Character. 

"Ward, 

light.” 


99 125 


12 


145 


103 123 


4 

C 

8 

10 

9 

8 

10 

9 

11 

10 

9 

9 

U 


Low protein. 
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Table IX (Continued). 

Blood, 






Blood 

pressure. 

mg. per 100 c.c. 


Diet. 




Systolic. 

Diastolic. 

UreaN. 

Total 

Protein, gm. 

Character. 

Day. 







N. P. N. 



22 




135 

88 



13 


23 




135 

88 



15 


24 




145 

98 



15 


25 . 




145 

103 



12 


20 




100 

103 



14 


27 




105 

112 



13 


28 




150 

103 

49 

00 

17 


29 




140 

95 



10 


30 




137 

88 



10 


31 




135 

90 



12 


32 




140 

97 



13 


33 




143 

98 



15 


34 




145 

98 

32 


13 


35 




147 

100 . 



08 

250 gm. 








■ 


meat added 

30 




155 

105 



75 


37 




109 

122 



52 


38 




170 

120 

04 


72 


39 




170 

120 



73 


40 




170 

120 



52 


41 




170 

120 



52 


42 




108 

115 



84 


43 




109 

118 



47 


44 




107 

110 



20 


45 




150 

105 

.03 

95 

53 


40 




155 

107 



75 


47 




103 

107 



74 • 


48 




170 

110 



71 


49 




170 

117 



10 

Moat discon- 










tinued. 

SO 




170 

113 



10 


51 




108 

110 



14 


52 




170 

115 

55 

79 

17 


53 




105 

112 



10 


54 




109 

122 



18 


55 




172 

117 



17 


50 




108 

120 



18 


57 




108 

120 



10 


58 




173 

117 



18 


59 




170 

115 

30 

ii 

17 


00 




170 

110 



19 


01 




ISO 

120 



20 


02 








21 


03 








10 


04 




175 

120 



14 


05 




182 

110 

23 

'32, 

14 


00 




180 

no 



18 


07 




182 

120 

20 

30 

24 



Conclusions. — From tliese observations it would appear that it 
is exceptional for a low protein diet to diminish the blood-pressure 
or a high protein diet to raise it. Case 9, however, shows that this 
may occur. This patient was extremely ill, as the great impair- 
ment of renal function indicates, and was necessarily maintained 
in a state of nndemutrition, since any attempts to increase the 
fpod re.sultcd in uremic s>Tnptoms. However^ even in this case a 
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second period of low protein feeding failed to bring the blood- 
pressure to the low level previously obtained. . ^ i 

The diminution of the waste products in the blood, as indicated 
by a lowering of the blood urea nitrogen, was vdthout eft’ect upon 
the blood-pressure. Changes in the caloric value of the diet, for 
a short time at least, did not influence the blood-pressure. 

Discussion. The basis upon w'hich the impression that a low 
protein diet reduces blood-pressure rests may possibly be found in 
the recent report of F. G. Benedict^ and his collaborators. These 
investigators demonstrated that by underfeeding the blood-pres- 
sure of healthy, young, male adults could be distinctly reduced. 
This change was accompanied by various other phenomena, among 
them a secondary anemia. These facts furnish a suggestion as to 
the therapeutic application of diet to hypertension. A subcaloric 
mixed diet maj^ be continued for a considerable period, probably 
with beneficial efi’ect. If the health and strength of the patient 
are to be maintained it is advisable to regulate the amount of the 
diet according to the hemoglobin content of the blood. The 
hemoglobin percentage should not fall below 85 per cent. From 
the data given in the present communication it is evident that in 
most instances a low protein diet continued for a period of a few 
weeks is without effect upon the blood-pressure of cases of hyper- 
tension. 


THE MANAGEMENT OF THE HEART IN PNEUMONIA. 


By Harlow Brooks, M.D., 

AND 

John Carroll, M.D., 

NEW TORE. 


(From the Second Medic.-il Scr%'ico of the City Hospital, New York City.) 

jMucu of the experimental work which has been done in the past 
few years has tended to indicate that the importance generally 
attributed to the heart in the acute infections may have been over- 
estimated in the past and that the causes of death in this disease 
he largely outside the heart and that therefore treatment of whatever 
kind directed toward the heart may be of no avail. 

Ihis tendency appears to have followed largely after the con- 
clusions of MacCallum,who found in experimental animals evidence 
tlw impression that the heart is not essentially diseased 
m diphtheria. iMacCallum s conclusions were soon applied, at 

‘ Human \itality and Effidency under Prolonccd Restrictiv) ninf ■ 

luMitulion of WadiinKton, Bublicalion No. 2S0. 1919 Camomo 
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least in part, to pneumonia. The authors liave, liowever, as 
yet to find any large list of carefully recorded microscopic exami- 
nations from a large number of cases which conclusively over- 
tlirow the old opinion of pathologists that in most of the acute infec- 
tions an acute parenchjTOatous degeneration of the heart muscle is 
caused which, while of course not of a sufficient degree to immediately 
wipe out the possibility of contraction on the part of the heart muscle, 
so compromises this power that the organ is no longer able to “ carry 
on” under the additional load above the normal which exists in most 
acute infectious diseases, and particularly in pneumonia. 

The tendency of this viev^point, which has naturally been devel- 
oped chiefly by physiologists, pathologists, or at least men with but 
little actual bedside experience, has been toward a therapeutic 
nihilism which is becoming a very serious matter in the training of 
our young clinicians. We feel that the time has now come when 
this matter should be frankly considered more, or rather again, 
from the standpoint of the active clinician whose actual opportunity 
for observation in these matters is greater and whose interests are 
more from the standpoint of the humanitarian. Few men of large 
clinical experience are therapeutic nihilists, and it is a most unfor- 
tunate fact that so very many young practitioners are now being 
instructed largely along lines which cause them to go out into 
practice with the idea that the employment of drugs is useless, 
unscientific and almost unetliical. 

This tendency has been one of specially grave importance in the 
clinical management of pneumonia; this has appeared particularly 
to the authors who, during the past five years, have been tluown 
into intimate contact with very many young physicians in their 
ideas of this disease and its treatment. 

We feel that the time is not only ripe but pressing when the 
clinician should have his say in regard to these matters and because 
he is no pessimist and because his experimental animals are human 
beings whom he is attempting to heal or render more comfortable 
is no argument that therefore his conclusions or viewpoints are 
unscientific or untenable. 

We appear therefore with a brief for a therapy directed to 
aid the heart in pneumonia. This need we believe has not been 
sufficiently emphasized in modern teaching, or where it has been 
touched upon in treatment, the reference has often been buried in 
a mass of detailed recommendations, largely of what we believe to 
be of lesser importance, to such an extent that the position of the 
heart as of premier or almost single importance in the successful 
management of this disease has been, at times, lost sight of. 

Few pathologists to our knowledge, even among those who fail 
to find sufficient evidence upon which to indict the heart for most 
fatal endings in pneumonia, but still admit the presence of acute 
degenerative changes in the heart muscle in this disease, though 
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usually of early and therefore not pronounced degree. This im- 
portant agreement in observation interests us particularly, because 
it shows but a difference in degree of acknowledged responsibility 
of the heart in pneumonia between clinicians and other observers. 
W. W. Hamburger reported at the last meeting of the Association 
of American Physicians a group of carefully worked-up cases which 
fully substantiates our conclusions in this respect. 

In March, 1919, it was the privilege of one of us to analyze, m 
association with Dr. Clarke, pathologist of the Ancon Hospital, 
five thousand protocols of cases dying of pneumonia in the A. E. F. 
In the study of this large material, which had been collected by all 
the pathologists then working with the army in France, certain 
points stood out which confirmed observations and suspicions 
in regard to the disease which had been formed from our previous 
much more limited but intimate personal pathologic and clinical 
experience with pneumonia. It is true that most of the cases which 
formed the particular basis of the Dijon study were instances of 
influenzal or postinfluenzal pneumonia, and that in several features 
these differed from what has been considered as typical of the 
usual broncho- and lobar 'tjqies of pneumonia, but however the 
etiologic factors may have differed from the customarj’’, the mechani- 
cal features of the disease and presumably the chemical also, are 
practically alike if not entirely identical. 

One of the most outstanding and striking facts in connection ivith 
pneumonia is that fatal cases terminate almost invariably with 
what appears clinically as a cardiac death. In but very few instances 
from the whole material collected at Dijon could any other conclusion 
be drawn. Cases in which the involvement of the lung parenchyma 
was sufficient to justify the conclusion that death had ensued as the 
result of pulmonary deficiency were very few in number. This 
applied alike to both lobar and to the bronchial tj’pe of cases, and 
indeed, insofar as the heart itself is concerned it seems to make but 
little difference as to the type of the anatomic distribution of the 
consolidation. In general tliis seems also to hold true when one 
attempts to take into consideration the difficult question of the 
organism apparently responsible for the pulmonary disease in any 
instance. 

None the less, degeneration of the kidney, very rarely sufficient to 
cause death was found in 712 instances of the 1651 cases investigated 
by Dr. Clarke.^ The lc.ss frequent complications of pneumonia, 
meningitis, sepsis, sinusitis, septic arthritis and so on arc probable 
factors of serious consideration, but rarely when one studies the 
disease solely from its immediate terminal factors. Pneumonia 
from the standpoint of fatality, patliologically as well as clinicallv 
may then be considered as a two-system disease; of the respiratorv 
and the circulatory organs.^ When we consider the immediate 
termination alone it is practically always circulatory. The whole 
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battle in pneumonia, we would say, centers about two systems, the 
pulmonary and the circulatory. In but few cases is the termination 
other than through an apparent cardiae failure. 

Analysis of these protocols showed us that the generally accepted 
clinical assumption is correct, namely, that the predominating 
cardiac lesion in pneumonia is an inflammation or degeneration of 
the heart muscle. It was present thus in 74S out of 1651 protocols. 

We can readily see how the single-minded vieuTioint of the 
pathologist might fail to see in many of the lesser degrees of degenera- 
tive lesions a suflicient cause for failure of the damaged organ. He, 
as a rule, is not given to evaluating, as the clinician is wont to do, 
the narrow margin of safety in the reserve physiology of the heart 
or the measure of added strain the organ may be called upon to 
undertake. As MacKenzie points out, heart failure is but exhaustion 
of the reserve force, and death appears immediately with exhaustion 
of the rest force. "It cannot be too strongly insisted upon that 
that process which we recognize as natural in a healthy individual 
is identical with the process occurring in an individual having some 
defect, whether the defect is due to disease of the heart itself or to 
other factors which embarrass the heart' in its work.’' 

In arriving at conclusions regarding the responsibility of right- 
heart failure for collapse and death in pneumonia the state of the 
heart muscle must be considered in connection mth its inherent very 
low physiologic force (reserve and rest) as well as vdth the amount 
of unusual demand put upon this tissue during the course of pneu- 
monia. 

A fair measure of the normal reserve and rest force in the right 
heart may be arrived at from a consideration of the physiology of 
the lesser circulation and also the influence of peripheral strain 
which is the measure of left-heart strain on the pulmonary circula- 
tion. Wiggers’s® work shows that the maximal pressure in the 
pulmonary system is 31.3 mm. Hg, the minimal 5.9 mm. Hg, the 
mean 19 mm. Hg, and the mechanical action of the respiratory 
movements contributes approximately 32 to 40 per- cent, to the 
height of the maximal pressure and depresses the minimal pressure 
10 to 20 per cent, "It appears that a change in total peripheral 
resistance is practically without influence on the pulmonary circuit 
Avhen the change opposes the cardiac output in its effect.” 

From these facts the inference is justifiable that the reserve and 
rest force of the right heart is very small and its capacity for work in 
health or disease cannot be evaluated in terms of the left heart 
capacity. Clinically, unfortunately, the cardiac possibilities are 
usually taken as of the left heart. This is particularly untrue in 
pneumonia. 

The amount of initial strain on the pulmonary circulation in 
pneumonia is indicated in part by the work of Gross'^ in a radio- 
graphic study of injected lungs from cases dying of pneumonia. 
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He demonstrated that varying degrees of vascular obliteration occur 
depending on the stage of pulmonary consolidation. In the stage 
of red hepatization there is a moderate preservation of the cu’cula- 
tion, but there exist spaces in whicli vessels cannot be injected and 
even those injected are narroAved and compressed. In gray hepati- 
zation there is a general lack of injection and only the compressed 
large branches appear patent. These large branches ended abruptly 
and the whole area of gray hepatization presented a strikingly 
anemic appearance. The pathologic physiology of the obstructed 
pulmonary circulation lesions shown by Cross may be seen in such 
studies as those of Wiggers^ with neutral oil injections: “Small 
amounts may be without effect on the mean arterial pressure, hvt 
the pressure curves recorded from the right* ventricle showed typical 
signs that the right ventricle was contracting against an increased 
resistance." Larger doses produced a fall of mean arterial pressure; 
the pressure in the pulmonary artery increased and the effective 
venous pressure also was markedly increased. 

These facts substantiate, we believe, the clinically accepted fact 
that every case of pneumonia begins with a strain on the right heart, 
and that this strain, in the light of known facts of the physiologic 
reserve in the part, is in amount that which justifies the conclusion 
that the paramount factor in prognosis of all forms of pneumonia lies 
here, and that upon the ability of the right heart to resist the mechanical 
and toxic effects of the disease, mostly depends the fate of the patient. 

It would seem that much of the skepticism about the responsibility 
of the right heart insufiiciency in pneumonia is attributable to the 
absence in many cases of outspoken cardiac distress. Stasis of any 
extent is an expression of a considerably increased blood mass which 
is contrary to Sandelowsky’s'* finding of a concentration of the blood 
in pneumonia. The already narrowed pulmonary circulation does 
not admit of total insufficiency to the point of extensive stasis 
without a sharp picture of collapse. Right-heart dilatation, unless 
immediately and vigorously treated is rapidly fatal, and it occurs 
before extensive gross or microscopic lesions of the heart have time 
to develop. The point we vdsh to make is that in pneumonia Ave 
are dealing AA’ith an acute initial maximal right heart strain plus a 
sharp narrowing of the factor of reserve in the pulmonary circula- 
tion superadded to a degenerated condition of the muscle conse- 
quent on the toxemia of the infection. Relative lesser circulatory 
insufficiency is accompanied by a scA'ere general clinical picture 
bordering on or actual collapse, and diagnosis must therefore be 
in large part by inference and treatment to be of use, must be 
instituted to aid tlie work of the right heart from the beginning and 
m anticipatioii of its failure. This can be usually accomplished by 
the early and intelligent exhibition of digitalis. 


♦ Italics ours. 
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We are, of course, fully aware that many instances of left heart 
failure occur in pneumonia. Its signs and symptoms are obvious 
and so striking that they can hardly escape the observation of any 
careful physician. We do not discuss them extensively here because 
of this fact and the still more important one that the treatment for 
the one condition suffices equally well for the other. 

Believing, as we do, that heart failure in pneumonia is usually a 
matter of right-heart insufficiency the clinician must not then look 
for signs of left-heart disease or incompetence, but for the far more 
difficult signs and s^miptoms of early right-heart disease. 

Up to within a few hours, or even moments of a right-heart 
failure, the sounds of the left heart may remain normal, the pulse- 
pressme may be within normal limits and the peripheral circulation 
well maintained. 

A^Tiat then are the signs and symptoms of impending right-heart 
failure? They may be entirely absent up to the very moment of 
failure, due to the very narrow margin of reserve force wdnch the 
right heart possesses in health and much more so when it is diseased. 

The signs of structural change in the heart, difficult as they may 
be to make out, may be seen in an increased diameter to the 
percussion surface. Failure to find this does not under wTite a 
competent heart. Fluoroscopy, ho\vever, will show early a right 
auricular dilatation. Of the patient’s sensations, precordial distress, 
a sense of weakness and air hunger are important and significant 
signs. Jugular engorgement, indicating positive venous pressure, 
is an important sign, but this sign is also subject to intrathoracic 
pressure factors in the absence of true stasis. Among the most 
frequent signs of right-heart failme are unexplained increase in 
cyanosis, dyspnea and the appearance of substernal discomfort and 
edema of the lungs. A -weakened second pulmonic tone is an 
important auscultatory sign. One must not expect peripheral 
edema and general cyanosis as in the usual signs of left heart in- 
competency. 

We believe that small doses of digitalis at the outset of the infec- 
tion enable -the right heart to realize in the presence of an initial 
increased pulmonary pressure, a compensatory circulatory adjust- 
ment. Through this compensation at the onset the right heart in 
most instances is able to maintain an equilibrium. This appears 
to be so, as the greater number of cases of pneumonia survive 
throughout a considerable period of this and added strain. But we 
believe that every additional millimeter of strain added by factors 
other than those incidental to the vessels involved in the consolida- 
tion, counts — and counts very materially. In the discussion of these 
added factors the analysis of anoxemia offers itself as a means to 
that end. 

From Hoover’s work^® we see that a fixed factor in oxygen un- 
saturation is a part of every case of pneumonic consolidation; that 
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is, the venous blood which flows through the involved area is return- 
ed to the aorta unchanged. This aniount of anoxemia is a fixed 
factor and remains so until either there occurs obliteration of the 
vessels or resolution. Additional causes of increase in the unsatura- 
tion lies in shallow breathing, immobilizatipn of the diaphragm and 
thorax and asynchronism — conditions which, in addition to their 
encroachment on the vital capacity of the lung, materially add to the 
right heart strain. The method of. choice in combating these 
complications may be the oral insufflation apparatus of Meltzer,*- 
which may supply a long-felt want in conditions requiring^ full 
artificial respiration. The subject of moisture in pneumonia is 
one intimately connected, we believe, with right-heart strain. In 
connecting moisture in the lung with right-heart strain, Mackenzie 
seems to stand almost alone. This rests upon the fact established 
originally by Welch that the cause of the high capillary pressure in 
the lung which explains the filtration, lies in a weakening of the left 
heart in the presence of a competent right heart. While this is 
true the essential factor behind the filtration is increased pulmonary 
pressure. Starling found that raising the pressure to 50 mm. for a 
minutes was sufficient to cause an increase of loss by filtration 
of 10 to 15 per cent, of the blood volume. It appears therefore 
that fluctuations of pulmonary pressure in high values, even in the 
presence of a competent left heart, readily explain the appearance 
of moisture. 

Bolton, working in Starling’s laboratory,® has shown that stagna- 
tion of the blood alone, without either plethora or raised capillary 
pressure, may suffice to produce edema. It would seem, then, that 
regarding edema as an expression of variations in pulmonary pres- 
sure and as an indication for the use of means to relieve pressure 
increase is a rational inference. Moisture is a potent cause of 
increase in the oxygen unsaturation, and it is in such a state that the 
use of oxygen insufflation may be expected to materially reduce the 
cyanosis. 

There are yet other very important problems which appear in the 
management of cases of pneumonia, udiich are important because 
of their relation to cardiac integrity. One of the very important 
of these is that of physical strain. Every clinician has noticed the 
very serious consequences which frequently follow when the patient 
is allowed to move about the bed at will, when he is allowed to sit 
up, and so on. Do all of us appreciate the very considerable physical 
strain to which we may subject the diseased heart when we insist on 
a complete and carefully detailed examination of our patient? If, 
as we have seen done, pneumonia cases are required to sit up in 
bed for demonstration to a class of students or to gratifv the curiosity 
of the clinician at frequent intervals, the strain and exhaustion of 
our patient is very great. In instances in which question as to this 
statement has been raised we have asked the “ doubting Thomas” 
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to count tlie pulse and to note the quality and rhj’thm of the patient’s 
heart action before and after- his examination and to particularly 
note increased dyspnea and cyanosis. For the sake of the heart the 
pneumonia case should be disturbed as little as possible. Meddling 
hydrotherapeutic measures, too frequent and too minute and too 
altogether careless examinations of the patient, have in our experi- 
ence several times provoked an acute dilatation of the heart and 
exitus. We cannot insist too explicitly that the handling of the 
pneumonia patient must be as infrequent and as gentle as possible, 
all chiefly because of the heart. We have found, as probably 
have most other clinicians, that the use of the roentgen ray and 
fluoroscope is of tremendous assistance in the satisfactory study of 
cases of pneumonia, especially in the detection of complications, 
including sometimes dangerous degrees of right-heart dilatation. 
We found, moreover, that unless it was possible for the necessary 
manipulations to be carried out by carefully trained and thoroughly 
supervised teams of nurses and orderlies it was safer to forego the 
benefits of the method. Joslin, at Camp Devens Base Hospital 
in 1917 and 1918, permitted specially trained teams only to handle 
his cases and we very profitably copied his method at Camp Upton. 
■\^Tien the pulse-rate was accelerated as a result of examination, in 
spite of its great utility, such examination was discontinued in all 
grave cases. Because of the heart, cases of pneumonia must be kept 
qiuet and examined only as often as absolutely necessary, and then 
with great gentleness and as ex-peditiously as possible. Protection 
from mental strain is as important as that of physical strain in 
these cases. This is particularly so in excitable or irritable individ- 
uals, too much bustle in the ward, an excitable or talkative nurse 
or orderly, solicitous and unmanageable relatives are more than 
annoying factors in the care of patients sufi'ering from pneumonia. 

This care in avoidance of circulatory strain should be carried out 
during convalescence. It is our custom to insist that the patient 
shall not sit up in bed until seven days after the temperature has 
remained at normal or below for twenty-four hours. He is then 
permitted to sit up in bed and the heart action carefully noted — 
irregularities, wealmess of the pulse, even a sharp exaggeration of the 
sinus rhythm is a signal for return to the resting position. If no 
appreciable effect on the heart is noticed and the case progresses at 
the end of another seven days the patient is allowed to sit up out 
of bed. Return to normal activity should not be permitted until 
pulse and patient have returned to former stability and vigor. 

On the question of the use of digitalis in pneumonia most clinicians 
of experience appear to be in remarkable unanimity. Some ques- 
tion still exists as to when the drug should be given, tlie form most 
desirable, dosage and the manner of administration . It is advocated 
bj’’ many that it should not be employed unless signs of cardiac 
iiLsufficiency appear; others believe, since digitalis is a drug from 
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which one does not expect immediate action, even when given 
in its most potent form and intravenously, that its use’ before 
the specific need develops is rational. Pharmacologists appear to 
differ on these points, although the recent work of Canby Robinson'®, 
and others indicates a digitalis effect within a few hours with oral 
doses of the drug. Some argue that the best effects of digitalis 
are gained on normal or relatively normal muscle and that when the 
muscle becomes extensively degenerated the response to digitalis 
is less satisfactory, a belief to which we subscribe. It would seem 
now that most clinicians, particularly those who have had an ex- 
tended experience with the treatment of pneumonia, practically 
agree that to get the very best digitalis effect in the disease the 
administration of the drug should be instituted before its need is 
critical. 

In our opinion the best effects are obtained when the drug is given 
early in the disease and before the heart shows any evidence of 
incompetency. In so doing the adjustment to the added right heart 
strains is aided, and when the full strain of the disease is tin-own on 
the heart the muscle of which has degenerated to a greater or less 
degree, the organ is better prepared to resist the tendency to 
dilatation. 


It is our usual custom to give digitalis at the moment that the diag- 
nosis is made or even when it is highly supposititious. This routine 
early preparation has worked out beneficially in our hands and 
we have seen no untoward effects from this practice. S. S. Cohen’s 
practice of the routine use of 5 minims of a good tincture by mouth 
three or four times a day is, in our opinion, sound and efficient 
therapy. We are not in the habit of giving excessively large doses 
except in instances in which we believe, or know beforehand, that 
the heart is crippled or subnormal. In such cases we ordinarily give 
the drug in doses of from 15 to 20 minims every two or three hours 
until the rate effect appears, the pulse becomes full, the muscle sound 


good and the apical tlrrust vigorous. If then the heart appears 
competent the dose is reduced to 5 minims every three hours or 
IJcrhaps entirely discontinued. If signs of inordinate right-heart 
strain appear or incompetency develops the dose is immediate! v 
increased. At such times quickly acting forms of the drug may be 
preferable as digipuratum, given either orally or intravenously, 
'niis particular product has proved best in our experience, though 
in some cas^ digalen, digipoten and more recently digifolin have 
been used with a])parently excellent results. 

We have a distinct preference for the routine use of the tincture 
of digitalis, using always the physiologically tested tinctures. Our 
preiercncc doubtless, is for the reason that we have become more 
accustomed to this form of the drug and therefore perhaps use it 
more cfficontl,;. We have, however, no quarrel with ftose who 
prefer the mfusioii, the fluid extraet, the powdered leaves or perhaps 
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one of the newer forms of the drug. The‘‘choice and results are 
chiefly dependent on the familiarity of the user with his particularly 
familiar product. 

The method of early maximum administration after the outline 
of Eggleston we believe is by all means the preferable procedure in 
cases in which the heart is known to be already seriously com- 
promised by former or present disease, but we do not employ it 
othem-ise for the reason that our clinical experience has contented 
us with a dosage and administration determined bj’' digitalis effect 
rather than by any fixed rule. 

Of recent years there has been a swing away from the practice 
of using strophantlius as a substitute for digitalis. This w'otild 
seem to be chiefly due to the better standardization of digitalis 
products. Of late the use of strophanthus intravenously has had 
some vogue because of the frequent need of rapid effect not possible 
in the absence of a thoroughly satisfactory digitalis for intravenous 
therapy. Recent reports from the Rockefeller Institute show that 
because of the inferior glass in use as containers for strophanthus 
there is a fluctuation of H ion content in the solution and a sharp 
impairment in its potency results. But when a strophanthin of 
high potency is used, digitalis effects may be expected rapidly. 
While there are cases in which sudden dramatic failure of the heart 
occurs in pneumonia, we believe that the use of orally administered 
digitalis from the first wdll prevent sudden giving way in most cases, 
and under such conditions, the recently established fact that full 
digitalis effect may be early realized by stomach, much of the need 
for strophanthin intravenously is removed. It is questionable if 
strophanthin intravenously can be safely employed in already 
digitalized patients, we believe not. 

We do not wish to be understood as demanding the use of digitalis 
in every case and every phase of pneumonia, but we think that we 
voice the general opinion of most practitioners when w^e say that its 
routine use is the more advisable practice, and cases in which we 
do not use it are the exception. Notwithstanding the general 
favorable impression as to its use there are some observers who think 
differently. So good an authority as Stuart Hart, in a recent con- 
tribution,'® throws some doubt on the wisdom of its use in pneumonia, 
basing his opinions on an electrocardiographic study of a limited 
group of cases occurring in the influenza epidemic. Hart questions 
also the frequency of heart failure as a cause of death in the post- 
influenzal pneumonia in the 1918 epidemic. 

Two facts struck us in his report which may bear comment: 
One is that in the small amount of material which came to autopsy 
the hearts showed '‘moderate degeneration” and that a criterion of 
favorable digitalis effect was expected and not realized in an appreci- 
able slowing of the pulse. Regarding pulse slowing as an indication 
of favorable effects from digitalis, we have Cohn’s finding' that 
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slowing of the pulse is not a prinaary effect of digitalis in therapeutic 
doses in hearts with normal sinus rhythm. 

In our experience there are no other drugs which approach digitalis 
and strophanthus, particularly the former, in pneumonia. We have 
no others which are so much to be relied upon, though for emergency 
medication other drugs may be properly used. Of these we have 
found adrenalin one of the best, particularly in those instances in 
which the failure is associated with marked fall in general blood- 
pressure or when there is a persistent decrease in pulse-pressure, 
which we believe to be a most important indication that this catas- 
trophe is perhaps impending. Except for temporary use in acute 
circulatory emergency we have seen no beneficial results following 
the administration of adrenalin either subcutaneously, intravenously 
or by stomach. Meltzer’s work shows that this drug is at times a 
cause of edema of the lungs and hence not too safe a one for anything 
like routine use as a stimulant even if it may so act. 

It is no longer fashionable to give stryehnine as a “cardiac stimu- 
lant" in pneumonia, but many still so use it. Edmonds and others 
have shown to our entire satisfaction that strychnine is not a cardiac 
tonic or stimulant, but that it is a depressant. There are, however, 
instances in which we believe that we have seen it act favorably. 
This is in cases" which have been digitalized and in which the irrita- 
bility of the heart muscle seems to be defective. Given in such 
instances it has on several occasions in our experience apparently 
increased the effect of the digitalis. We have argued on purely 
speculative and clinical grounds that the drug may accentuate the 
irritability of the heart muscle. 

Camphor, usually given in ether or in oil and administered sub- 
cutaneously, we believe to be of occasional efficacy when the heart 
requires frequent emergency stimulation. We do not believe that 
its effect endures long. For results it must be given in large dosage. 
It is not a drug to employ as a preparatory one in pneumonia, nor 
can it in any way replace digitalis preparations. 

We use caffein with great frequency but in precisely the same 
case as camphor. It is for temporary and emergency stimulation 
only, not for persistent use. It may be given by mouth, subcuta- 
neously, and particularly by rectum, or by mouth in the form 
of black coffee, all for the same identical purpose. It probably 
increases a tendency toward nervous irritability and the maniacal 
states. 

Atropin is very frequently employed by us in the circulatory 
management of pneumonia. We use it as an adjuvant to digitalfs 
or of the digitalis group of drugs when they have been perhaps 
pushed too far and block is threatened, and particularly in those 
instances in which an abnormally slow action of the heart occurs, 
as is frequently the case in the influenzal forms of the disease! 
It is very useful in cardiac collapse or acute dilatation, and 
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in many forms of arrhythmias, just which can usually be determined 
clinically only by experiment. It is especially valuable, however, 
in cases where, due to cardiac disturbances, pulpionary or glottic 
edema occurs or is threatened. In our opinion it should be pre- 
scribed with great care and its administration particularly carefully 
observed in instances of renal disease when fluid excretion is in 
question or when there are evidences of a tendency toward salt 
retention. It may also cause anaphjdactic-like. reactions in many 
patients, and is one of the drugs toward which idiosyncrasies are 
most commonly manifested; even when no such active tissue antip- 
athy toward the drug is evident it may cause a considerable degree 
of discomfort in a good many cases, this is oftentimes a factor well 
worthy of consideration in so delicatelj' balanced a clinical disease 
picture as pneumonia. It is rarely a drug which is to be long con- 
tinued, but rather one for temporary use in certain complications 
and emergencies. Next to digitalis we find it the most frequently 
used by us in pneumonia. 

The authors have no desire whatever to claim that every drug 
used with benefit in the treatment of pneumonia is used because of 
its favorable effect on the circulatory system; it wi^, however, doubt- 
less be conceded that no drug having an unfavorable effect on the 
circulation is very widely advised in the treatment of any phase of 
pneumonia. Morphin and codein are drugs which we employ not 
only to quiet the cough in pneumonia, which is in itself often a very 
important thing to do in the conservation of the circulation, but also 
because used when indicated they decrease restlessness and emo- 
tional irritability, promote sleep and greatly ameliorate the suffer- 
ings of the patient, even if they do not, as some assume, act directly 
as a stimulant on the heart muscle. 

Although venesection is less frequently resorted to now than was 
the custom, or shall we say the fashion, a few years back, there can 
he no doubt of its. great utility in many cases and there are few 
clinicians who are unaware of this fact. It is, however, not by any 
means a measure of general utilization and it is applicable to but a 
small group of cases and as a rule but for a limited period of time. 
^Ye shall attempt to indicate briefly those cases and periods as they 
have appeared to us. In plethoric, full-blooded patients, particu- 
larly in those fat or tending to obesity, venesection often gives great 
physical relief from the dyspnea and the distress of the labored 
breathing. It is still thought by some that if venesection be 
vigorously employed sufficiently early it may limit the extent of or 
may even abort an attack of pneumonia. Few, we believe, among 
modern clinicians can subscribe to any such optimism, but it appears 
advisable and beneficial when employed early in the course of some 
cases, and its indications are marked dyspnea, evidence of insuffici- 
ency of the right heart in plethoric individuals, excessive cyanosis as 
a part of the invasion, and particularly in cases of frank hyper- 
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tension. In profound early toxemia, with outspoken right-heart 
dilatation, hypotension should not be held as an absolute contra- 
indication. Venesection in the later stages pf the disease is rarely 
advisable, except in those instances in which stasis from right-heart 
dilatation is unmistakable, and even when so indicated its result is 
problematical. 

The amount of blood to be taken is governed by the degree of 
venous stasis and the reaction of the patient during the operation. 
As a rule it should be a substantial amount and one should lean to 
a generous blood-letting. When used as a means to relieve h^er- 
tension a sharp reduction in pressure or signs of cerebral anemia are 
the indications to stop. In low pulse-pressure states it has not been 
usually found an advisable procedure. 

Spartein and many other drugs are frequently used for their 
cardiac effect in pneumonia. We do not discuss them here because 
of lack of personal experience. Each physician has learned for 
himself certain drugs and therapeutic measures which have proved 
successful in his hands; this is as it should be, but there are certain 
basic principles in the management of the heart in pneumonia which 
we believe should be always borne in mind together with a procedure 
best designed to meet such conditions. 

A summary of these is: promotion of excretion, particularly by the 
bowel, of toxic material which probably contributes to the degenera- 
tive changes in the heart; the encouragement of active diuresis 
and the maintenance of an adequate water balance, both realized 
chiefly by the free use of water; the proper nourishment of the 
individual by means of a quickly combustible diet in which sugar 
and, in appropriate cases, alcoholic preparations may be advisedly 
used, and probably most important of all, the preparation of the 
heart for compensation to the initial strain and additional incre- 
ments which are so strikingly a part of this disease. 

IVe do not wish to convey the impression in. this paper that we 
believe all cases of death in pneumonia occur as a result of cardiac 
disease or incompetence. We recognize fully death, as in toxic 
shock, with vasomotor paralysis as the most apparent symptom, 
cases which die from thrombosis, occasionally from acute renal 
defects and the like, but we do maintain that by far the most 
frequent immediate cause of death is from cardiac deficiency. We 
Avish to restate our standpoint in the briefest possible way in the 
following conclusions*. 

Conclusions. 1. The most frequent immediate cause of death 
in all tj^Des of pneumonia is cardiac failure. 

^ 2. In by far the larger number of instances this failure is due to 
right-heart deficiencies. 

3. This occurs because of the verj* limited muscle reserve capacitv' 
of the right heart, plus a myocardial degeneration, the result of 
toxemia. 



$2S HEiVRD, SEIN: J:LECTROCAEt>lOGR.Ut IN PROGNOSIS 

4. The preparatory and emergency use chiefly of the digitalis 
group of drugs fortifies the heart against these tendencies. 

5. Rest, properly timed venesection, and numerous other adju- 
vant’measures are frequently of great therapeutic utility. 
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THE ROLE OP THE ELECTROCARDIOGRAM IN PROGNOSIS: 

A STUDY LIMITED TO HEARTS UNDER SINUS CONTROL 
AND CONTRACTING AT AN APPROXIMATELY 
NORMAL RATE.* 

By JaiiEes D. Heard, M.D., 

AXD 

Gordon E, Hein, M.D., 

riTTSBUnCH, PA. 

(From the Cardiographic Laboratory, University of Pittsburgh.) 

Aid in prognosis has long been sought through an interpretation 
of graphic records of heart-action currents. The value of a correct 
diagnosis as a basis for prognosis cannot be questioned. The nature 
of an arrhj.’thmia can be demonstrated through a study of electro- 
cardiographic curves. Yet the profession has been slow to avail 
itself of laboratory aids in the diagnosis and prognosis of irregularly 
beating hearts. Physicians have been even less liable to seek informa- 


* Read at the meeting of the AssocLation of American Physicians, May 4, 1920. 
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tion in regard to those patients whose heart action is regular, espe- 
cially if the heart-rate is not accelerated.^ Yet even in the latter 
group of hearts the electrocardiogram may furnish important 
information as to the state of the myocardium, information which 
may be essential to the forming of a correct prognosis. The object 
of the present paper is to attempt to assess the prognostic value of 
information derived from the study of electrocardiograms obtained 
from patients whose hearts were beating under the domination of 
the normal pacemaker and at a rate which was approximately 
normal. 

Our records were collected in a general hospital in a large indus- 
trial city. The patients who were electrocardiographed were nearly 
all adults; the age incidence varied but the average was probably 
less high than would be found in many hospitals of the strictly 
charitable type. Patients were referred to the heart station from 
various departments in the hospital and by outside physicians, the 
services of the heart station being equally available to all. The 
following table indicates the source of the clinical material: 


Total number of patients examined .... 780 

Medical service 480 61.5 per cent. 

Gynecologic service 67 8.5 

Dispensaries '49 6.2 “ 

Psychopatliic service 29 3.7 “ 

Surgical service 11 1.4 “ 

Nose and throat service 4 0.5 “ 

Pediatric service 2 0.25 “ 

Genito-urinary service 2 0.25 “ 

Obstetric sor\'ice 0 0.0 “ 

Unclassified as to service 80 10.0 “ 

Outside physicians 56 7.1 “ 

Number of cases excluded on account of ectopic 
origin of heart-beat or of rapid rate . . . 220 

Available for purpose of present study . . . 560 


The following abnormalities of the electrocardiogram have been 
considered. 

1. Such distortions of the primary ventricular complex as are 
usually associated with conduction defects below the bifurcation 
of the main bundle. 

2. Decreased amplitude of primary ventricular deflection as 
existing in the absence of other marked distortion of the electro- 
cardiogram. 

3. Prolonged P-R interval. 

4. Invert Ti. 

5. Alternation of heart action currents or of the strength of pulse- 
wa\'cs as^ registered upon the electrocardiographic plate by means 
of a special device. 

We fully recognize the limitations imposed upon us by the nature 
of the material studied: in spite of these limitations we believe that 
the study has not been entirely fruitless. The method carried wnth 
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it at least one definite advantage — the elimination of the element 
of expectant attention. 

I. Distortions of the primary ventricular comiilex have recently 
been the subject of careful study. 

Oppenheimer and Rothschild^ have called attention to the fre- 
quent association of certain definite peculiarities of the Q-R~S 
deflections with a group of clinical conditions — arteriosclerosis, 
coronary artery disease, sjqjhilis — ^ndiich are liable to be accom- 
panied by degenerative changes in the heart muscle. These authors 
made postmortem studies of the hearts of 14 patients from whom 
electrocardiograms shovfing distortion of Q-R-S deflections of a 
special tjqie had been obtained dm-ing life. Disseminated sclerosis 
which predominated in the endocardial and subendocardial layers 
was found in all but one; the prognosis in the presence of the 
described distortion of the electrocardiogram was believed to be 
grave. 

The electrocardiogram which these authors believed associated 
characteristically with this type of myocardial involvement (which 
results in “disturbed intraventricular conduction”) is described as 
follows: 

1. Abnormal prolongation of the time interval of the Q-R-S 
group beyond the normal limit of 0.1 second. 

2. Notching of the R wave. 

3. Occasional low amplitude of the waves in all leads. 

4. Absence of the tjqiical diaphasic curves, with large Ti waves, 
as found in experimental branch bundle block.- 

Carter- concludes that “the presence of a predominant sclerosis 
of the terminal arborizations of the Purkinje system gives rise to 
electrocardiographic curves of low amplitude associated with a 
bizarre ventricular complex of a definite type. Curves of large 
amplitude, essentially diphasic, may justly be regarded from 
experimental evidence available, as indicative of a definite totally 
obstructive temporary or permanent lesion of one of the branches of 
the atrioventricular bundle. The presence of curves of low ampli- 
tude, so characteristic of a diffuse sclerosis, did not, however, pre- 
clude the existence of definitely localized focal lesions involving the 
main stem and its branches.” 

Robinson,® while accepting the conclusions of Oppenheimer and 
Rothschild^ as applicable to a group of cases, has shown that a like 
distortion of the electrocardiogram may occur occasionally as an 
expression of what he believes to be temporary functional fatigue. 

' Electrocardiograpliic Changes Associated -with Mj'ocardial Involvement, Jour. 

Med. Assn., August II, 1917, Ixix, 429. 

- Further Observations bn the Aberrant Electrocardiogram Associated a-ith 
Sclerosis of the Atrioventricular Bundle Branches and Their Terminal Arborizations, 
Arch. Int. Med., .September, 1918, xxii, 331. 

’ Significance of Abnormalities in the Form of the Electrocardiogram, Arch. Int. 
Med., October, 1919, xsiv, 422. 
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Willius^ states that arborization block is now generally accepted 
to indicate disease of the subendocardial myocardium and evidences 
serious functional cardiac disturbance. 

Robinson’s hypothesis added to the conclusions of Carter seems 
to be a fair summary of the present knowledge of block below the 
bundle of His. 

A study of our records has convinced us that it is occasionally 
impossible to classify distortion of Q-R-S by the criteria of Oppen- 
heimer and Rothschild.^ Borderline records occur in which it is 
only possible to assign the block to a point below the main stem of 
the bundle. Furthermore, one cannot always prove that the block 
arises as the result of histologic lesion. Thus we have been unable 
to exclude the fatigue element in several of our cases, since some of 
our patients have presented themselves for examination but once. 
However, in no case have we noted a return to normal after the dis- 
tortion of Q-R-S. 

Our material consists of records of 19 patients, or a total of 3.4 
per cent, of the patients with sinus rhythm; 60 per cent, of the 
patients were males. The average age incidence was fifty-seven; 
the youngest patient was thirty-five years old. Most of the patients 
presented the clinical picture of cardiorenal vascular disease. 
Syphilis is conspicuous by its absence. In only one case was a 
positive blood Wassermann obtained, this patient having an aortic 
insufficiency. In 10 cases the Wassermann was negative, as were 
history and evidence gained by physical examination. No Wasser- 
manns were taken on any of the 8 remaining patients. In none of 
these was a clinical diagnosis of sjTihilis made, and in at least 2 of 
the 8 it is probable that the disease can be almost definitely excluded. 

Measurement of serial plates showed that the width of the Q-R-S 
interval varied from time to time, as between 0.10 and 0.14 in one 
patient and 0.16 and 0.20 in another. However, widening, having 
once been established in a given case, the Q-Rr-S interval subse- 
quently was never found to decrease below 0.1 . The persistence of a 
given form of distortion, as established by an individual, has been 
striking at times. The following case is reported as illustrative: 

W. H., male, aged seventy-three years. Admitted November 20, 
1915, complaining of dizziness, weakness, dyspnea and swelling of 
the feet. The diagnosis was cardiorenal vascular disease. The 
patient remained under observation for four years. He died a 
cardiac death, December 11, 1919. No postmortem could be 
obtained. Electrocardiographic curves on admission showed sub- 
bifurcation block. The accompanying figures show that a change 
in contour of curves occuiTcd during the first sixteen months, vuth 
but little change during the subsequent twenty-one months. 

In regard to nearly all of the patients in this group there was 


< Arborization Block, Arch, Int Mod.. April, 1919, xxiii, 431. 
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sufficient clinical evidence to enable one to make a diagnosis of an 
underlying cardiosclerosis. That there are exceptions to this rule is 
shown by the following case; 

H. J. M., male, aged fifty-seven years, clerk. Referred by an 
oculist for relief from headache; no sclerosis of retinal vessels; 
palpable vessels unusually soft for age; no sjunptoms referable to 
heart, which was apparently normal. Blood-pressure, 110-76. The 
arteriogram showed slight irregularity of the height of tlie pulse- 
waves but was otherwise normal; phthalein excretion (intravenous), 
78 per cent, in one and a half hours; peridental infection; chronic 
sinusitis; pulmonary tuberculosis. Of two electrocardiograms taken 
at an interval of tlxree weeks, both showed subbifurcation block. 

The patient was markedly toxic during the period of observation. 
Unfortunately an opportunity has not arisen to examine him at a 
time when his heart muscle was carrying a lighter load. It is not 
impossible that this patient might subsequently have a return to 
* normal contour of electrocardiogram. 

Of our 19 patients, 9, or 40.7 per cent., are dead. Of these 6 lived 
less than four months after block was demonstrated. One died 
after a period of four years. Two are alive in whom the distortion 
was noted forty-five and forty-eight months ago. 

We believe that the above statistics are confirmatory of the grow- 
ing belief that a definite deformity of the Q-R-S deflections is 
often associated with extensive myocardial degeneration and that 
this finding should be sought for as part of routine in the case of 
patients showing evidence of cardiorenal vascular disease. Prognosis 
regarding this group of patients, can usually be made by an experi- 
enced clinieian without laboratory help. However, the routine 
examination as carried on in a heart station may be of great value 
by indicating that certain patients should be referred to an internist 
before subjecting them to operation or discharging them from the 
hospital. In occasional cases electrocardiographic evidence of myo- 
cardial degeneration may occur in the absence of obvious signs of 
the disorder. It should be remembered that subbifurcation block 
may occur as a result of a temporary condition, such as overfatigue 
or toxemia. Consequently, in doubtful cases repeated observations 
maj’" be essential. 

II. Decreased amplitude of primary ventricular deflections may 
exist in the absence of other distortion of the form of electrocardio- 
gram. There may be considerable variation in the height of the 
primary complexes in electrocardiograms of normal individuals. 
Thus, Lewis^ found that if a series of curves be taken from a number 
of active students tlie minimum in the three leads was 1.5, 4 and 2 
respectively, while the maximum was 10, 16.5 and 14 scale divisions. 
The average of 59 students examined was; Lead I, 5.16; Lead II, 


* Clinical Electrocardiography, J^ndon, Shaw, 1913, p. 22-23. 
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10.32; Lead III, 6.61. Nevertheless, Lewis believes that consider- 
able divergence from what is regarded as normal probably indicates 
that the heart is abnormal. White® states that "not infrequently 
one finds electrocardiographic evidence of a very weak myocardium 
in cases with a regular pulse. This is shown bj'^ one of two findings, 
a very low flat T wave (when one can rule out digitalis) and a small 
excursion of all waves in all leads.” He concludes that very small 
deflections in all leads usually indicate a very weak myocardium. 
Frazer’ noted, as a result of experimentally induced dilatation of 
rabbits’ hearts, that a diminution of the size of all the waves of 
Q-R-S group was observed in degenerative conditions of the heart 
muscle. Oppenheimer and Rothschild^ employed low amplitude of 
the primary ventricular complex as one of the criteria for recognizing 
the electrocardiogram which was associated with myocardial involve- 
ment with a bad prognosis. 

In selecting a standard for sorting of our electrocardiograms, we 
have accepted ten scale divisions as the average normal. This has 
been done in full realization that each patient must establish his 
own normal and that any standard is therefore an artificial one. At 
most such deductions can be only inferential. Further sources of 
error may be due to instrumental defects and faulty technic. There 
was an occasional unexplained variant as illustrated in Fig. 4, In 
numerous instances the possibility of instrumental defect appears 
to have been excluded definitely by the fact that control electro- 
cardiograms gave normal deflections. In a small group of patients 
there existed so striking a parallelism between lower amplitude and 
increasing myocardial insufficiency that the assoeiation could hardly 
have been accidental in all of them. 

Of our patients, 46, or 5.8 per cent., showed constant or occasional 
low voltage in all leads ; 56 per cent, were females. The age incidence 
differed widely. The mortality was relatively high: 17, or 36 per 
cent., are dead. Of the total deaths, 76 per cent, occurred in patients 
in the fifth decade. 

The following case illustrates a changing amplitude exactly 
parallel to the clinical condition at the time the records were taken. 
It is believed that the electrocardiograms may be depended upon 
as each record was checked by control patients. 

E. F. p., male, aged twenty-four years, admitted February 3, 
1920. Clinical diagnosis; pericardial effusion; at first serous; later 
purulent. Effusion drained, April 14, 1920. The primary deflec- 
tion of first electrocardiogram was eight scale divisions. This 
record was taken at a time when the patient was able to walk about, 
with apparent comfort. Subsequent curves taken at periods during 

' Dinsnostic Value of ElectrocardioRraphy of Hearts Beating Regularly, Med. 
Olmics of North America, January, 1920, iii, 1035. 

\ Electrocardiograms Accompanj-ing Experimental Changes in 

Rabbits Hearts, Jour. Ex^icr. Med., September, 1915, xxii, 292. 




A. November 27, 1015. B. AprU 17, 1917. C. January 1, 1919. 

B and C arc similar, yet a period of twenty-one months intervened. A illustrates the difficulty in localizing definitely the seat of the block. It is 
os?ib o oitticr thivt ino block bcRun in the finer ramifications of tbo bundle, later extending to the main branch, or that the block occurred in the larger branches from the onset. 
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which the patient’s clinical condition became pi'ogressively worse, 
showed a progressive diminution in amplitude to tAVO scale divisions. 
A final record taken during a period of improvement after operation 
showed a return to wider deflections (four scale divisions). 

That conclusions based on progressive decrease of amplitude 
might result in error is exemplified by the following: 



block: Occurrinc in a patient without symptoms, sutr- 
hoadTc'hcs.'^ n. J. M., aped fifty-seven years. Referred by an oculitt 


K. G., female, aged seventy-eight years. Admitted May 11, 191C 
Chmcal diagnosis: acute endocarditis superimposed upon chronic 
mitral and aortic valvular disea.se; chronic myocarditis' nulsu 
nltcrnans. Clinical condition of patient became progressivelv wors^ 
while m the ho.spital. Electrocardiogram on admission showei 
normal liciglit of deflections, ten scale divisions, Lead I. Patien 








A. Juno 13, lOlC. 



B. February 3, 1917, 
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G. May 18, 1917. 

Fig. 4a. — ^Decreased amplitude. Height varying with clinical condition during 
period of eleven months;' sudden return to normal amplitude nineteen days before 
patient's death and at period when decompensation was profound. R. G., aged 
seventy-eight years. Acute endocarditis, superimposed upon chronic mitral and 
aortic vah-ular disease. Chronic myocarditis; pulsus altcrnans. 

discharged November 2 , 1916, iio further electrocardiogram being 
taken. Readmitted January 4, 1917. Patient died June 6, 1917. 
jPatient’s clinical condition became progressively worse after second 
admission. The amplitude of the primary deflections became 
gradually smaller (from seven to one scale divisions). However, 
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there was one striking exception; a final electrocardiogram nineteen 
days before death showed that the deflections had returned to ten 
scale divisions. 




B. Pulsus nlternrins. 
Fia. 5a. 
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III. Prolongation of the P-R interval over the normal of 0.2 
second may be due to various causes such as acute infections, drug 
action and degenerative processes affecting heart muscle. There is 
considerable difference of opinion among observers as to the normal 
P-R interval. Lewis® states that "prolongation over 0.20 second is 
never found in healthy hearts.” Hecht® regards 0.14 as normal; 
F. N. Wilson^® accepts 0.17. Within certain limits each patient 
sets his own standard. Cohn, Jamieson and Frazer^^ have shown 



FiG.e. — Type of tracing obtained by apparatus illustrated in Fig. 7. 


that digitalis can prolong the P~R interval. Hence unless digitalis 
influence can be excluded, no conclusions as to prognosis can be 
based upon prolongation of the P—R interval. Such deductions 
could not be made in patients of our series since regarding most of 
them no reliable history as to previous medication was available. 
On the other hand it is exactly in the tjiie of patient in which a 
prolongation of P—R interval might be expected that digitalis is 
most liable to be administered. 


* Vide supra, p. 37. . . -r., • , • a 

’ Der Mcchanismus dcr Hcrzaktion im Kindcrsaltcr, seine Physiolomc und 
Pathologic, Ergeb. d. inn. hied, u. Elinderh,, Berlin, 1913, ii, 324; quoted by Bupe. 
Mod. Med., March, 1920, ii, 215. ... . , 

Eccent Progress in Pediatrics, EOsumO on the Circulation, Am. Jour. Uis. 
Cliildren, 1915, x, 376; quoted by Kupc: Loc. cit., p. 21S. 

“ The Influence of Digitalis on tbe T-wavc of the Human Electrocardiogram, 
Jour. Esper. Med., June, 1915, xxi,. 593. 
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IV. Since sucli inversion is always or nearly always pathologic, 
according to Lewis'" inversion of T\ *^is often associated with signs 
or symptoms of ill omen.” This author published figures'^ in which 
an invert Ti, which followed temporary deformity of primary ven- 
tricular complex, became upright when that deformity disappeared. 
The first curve was taken during a febrile attack, the second, one 
day later, after the subsidence of fever. Willius^ states that a close 
connection exists between inversion of Tj and disease of myocar- 
dium. Cohn" and his associates have shown that digitalis can 
modify T in that a T which was upright in the initial curve may be 
lowered first and finally inverted. Inversion of Ti has been noted by 
White® in connection with hypothyroidism the T “ tending to become 
more positive” in the presence of clinical improvement during thy- 
roid feeding. Morrison'^ has noted that changes in the electro- 
cardiogram following bleeding, hot-packs, ingestion of wmter and 
fasting may in certain persons affect the form of the electrocardio- 
gram. Harris'® while admitting that digitalis may affect Ti, draws 
definite conclusions on inversion of Ti as observed in 16 of 40 
patients electrocardiographed in an out-patient clinic. The cases 
clectrocardiographed were selected on account of dyspnea on exer- 
tion, fainting fits and edema. Apparently no history of previous 
medication was sought, since no mention of absence of digitalization 
is made in this author’s text or accompanying table; yet Harris 
has tlie temerity to conclude that “an invert T in the Lead I is 
reliable evidence of a damaged heart muscle.” 

Fifty-three cases in our series show inversion of Ti. In 26 of 
these Ti was inverted alone. In only 1 case was it possible definitely 
to rule out digitalis. Hence we are imable to draw any deductions 
as to the significance of invert Ti as personally observed. 

V. From the standpoint of prognosis, alternation of the pulse, as 
occurring in hearts beating at an approximately normal rate, is a 
finding of extreme gravity. Unfortunately the electrocardiograph 
is capable of recording only the alternation of heart-action currents. 
The fact that curves showing such a disturbance of mechanism are 
rare is confirmed by our series in which the finding urns present 
regarding but 0.55 per cent, of all patients examined. It is unfor- 
tunate that the electrocardiograph is incapable of demonstrating 
the disturbance of mechanism underlying tlie alternating pulse, 
since the latter finding, if sought for as routine, is found to be of 
frequent occurrence. Obmusly, the value of the string gah'anom- 
cter \\ ould be enhanced if it were possible to record simultaneously 


” Clinic.'il ElcclroKvrdiography, London, Sliaw. 1913, p. 28. 

Idem, p. 29. 

'• Clwncos in the Elcclrocnrdioi^m due Possibly to Alterations in Blood Volume 
Proc. Soc. Expor. Biol., .and Med., 1910-1917, si.x Cl oiume, 

YOU ICO, N’o. G. — DEcnimnn, 1920. 2S 
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electrocardiograms and pulse-waves. Our discussion of alternation 
will be limited to the description of an apparatus which we have 
devised to fulfil this indication. 

The device ivhich we are using combines the simplicity of the 
cuff method of Herricki*^ with the accuracy of the electrocardiogram. 
It therefore obviates the various sources of error of the former 
while preserving much of its simplicity of application. Used bj’' us 
first only when a sphygmograph was not available, it is' now used 
as routine on all arteriosclerotic patients and on those exhibiting 
premature contractions. The apparatus which is both time-saving 
and inexpensive may be visualized by reference to the accompanying 
illustration (Fig. 7). 



Fig. 7. — Recording apparatus for reading pulse waves in connection with simul- 
taneous electrocardiogram; used for detection of pulsus alternans. A, camera; B, 
straw attached to cork float which rides on mercury; C, transverse arm of lever, 
wliich rests on straw; D, upright arm of right-an^ed lover, which oscillates in 
front of camera lens. 

The oscillations of the mercury column of a sphygmomanometer 
are transferred to a righh- angled lever, the upright arm of which 
moves in front of the slit of the camera of an electrocardiograph. 
The cuff of the sphygmomanometer is applied in the usual manner 
and the tracing is taken at a pressure slightly below that ordinarily 
accepted as the systolic pressure. 

" Pulsus .Alternans Detected by the Sphygmomanometer, Jour. Am. Med. .Assn., 
Febniaiy, 1915, Isiv, 739. 
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We claim no originality in the production of a cornbined electro- 
cardiogram and pulse-tracing. Methods of producing such coin- 
bined records abound. It is even quite possible that other investi- 
gators have employed the principle upon which our appliance is 
based. As we have seen no reference in the literature to such an 
application, however, we feel justified in describing it here. *lhe 
accompanying figures are illustrative of the results obtained. 

Conclusions. 1. Electrocardiographic curves ^ are capable of 
furnishing important information as to the efficiency of the heart 

muscle. ... . 

2. As cardiac failure is due to myocardial insufficiency tlie electro- 

cardiograph can furnish information valuable from the standpoint 
of prognosis. _ . 

3. Conduction defects below the bifurcation of the bundle of His. 
may be associated with a characteristic electrocardiogram. It is 
often difficult to determine whether such defect is in the branch 
bundle or in the terminal arborization. The defect may be functional 
or it may be due to histologic change. In the latter case the prog- 


nosis IS grave. 

4. Decreased amplitude of the primary ventricular deflections 
is at times found to have a striking relationship to clinical evidence 
of a failing heart. Exceptions to this relationship occur, and, as 
there are several possible sources of error in obtaining reliable curves, 
observations should be carefully controlled and definite conclusions 
withheld until the subject is further elucidated. 

5. Prolongation of P-R interval and inversion of Ti have been 
associated by various ' observers with degenerative processes in 
heart muscle. A prolongation of P~R. and an inversion of Tj can 
also be brought about by digitalis action, and it is precisely in the 
class of cases in which information as to the P-R interval and inver- 


sion of Ti could be of value that digitalis is liable to have been 
administered. Conclusions as to the condition of heart muscle as 
based on the presence of one or the other of these deformities must 
be confined to patients from whom digitalis effect can be excluded. 
Analysis of our series has shown that digitalis effect can seldom be 
excluded in such patients as are routinely referred to a heart station. 
Hence, prolongation of P—R. and inversion of Pj are liable to be of 
little prognostic significance in such patients. 

0. A discussion of imlsus alternans does not come properly within 
the scope of this paper, since the underlying disturbance of mechan- 
ism can seldom be demonstrated by the string galvanometer. Tin's 
act IS unfortunate, since the recognition of an alternating pulse 
carries with it so grave a prognosis that the search for this finding 
should be routine m certain classes of patients. A simple device is 
<lc5cribc<l whereby galvanomctric curves and pulse waves can be 
siimilt.anwusly recorded. Thi.s can be done with but little ex-pendi- 
ure of time, and the method has therefore become routine in our 
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7. The practical value of laboratory evidence as to the presence 
of disease of the heart muscle is inverselj^ proportionate to the skill 
of the attending physician in interpreting clinical evidence as to 
the imminence or presence of heart failure. Such skill is possessed 
chiefly by the internist. Yet internists furnished 61.5 per cent, of 
all cases examined. The statistics of other heart stations would 
probably be similar. It becomes, therefore, the duty of the internist 
to instruct members of other branches of the profession regarding 
the necessity of more frequent use of instruments of precision in 
the diagnosis and prognosis of disease of heart muscle. 

Note. — ^The authors acknowledge their indebtedness to Dr. 
A. P. D’zm'ura for assistance in the preparation of this paper. 


OBSERVATIONS ON NEGATIVITY OF THE FINAL VENTRICULAR 
T WAVE OF THE ELECTROCARDIOGRAM.* 

Bt F. a. Willies, M.D., 

SECnoX OK IIEDICIKE, THE MAYO CEIKIC, ROCHESTER, SUNN. 

A REiTffiw of the literature on electrocardiography, both experi- 
mental and clinical, at once reveals a variance in views as to the 
interpretation of the normal electrocardiogram. The two views 
that have gained broadest recognition are: (1) All waves are 
manifestations of excitation and contraction of heart muscle, and 
(2) the waves result from electric changes accompanying conduc- 
tion of the impulse and contraction of the muscle. 

Einthoven assumed that the right ventricle represents the 
cardiac base and the left ventricle the apex, and that the dominance 
of negativity in the right ventricle causes an upward deflection 
while dominance in the left causes a downward deflection of the 
galvanometer. Thus the R wave is ascribed to contraction of the 
right heart, the S wave to contraction of the left heart and the 
horizontal S-T inter\'al to neutralization of basal and apical nega- 
tivity. The T wave represents contraction of the right ventricular 
base outlasting that of the left. 

Eppinger and Rothberger object to Einthoven’s assumption in 
ascribing the role of cardiac base to tlie relatively weak right 
ventricle and regarding the left ventricle with its massive muscle 
bulk as the apex. 

The views of Kraus and Nicolai are based on the stnictural 
arrangement of the ventricular musculature into systems. Follow- 

* Thesis submitted to the Faculty of the Graduate School of the University of 
Minnesota in partial fulfilment of the requirements for the Degree of Master of 
Science in Medicine, May, 1920. 
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inR auricular contraction tiie impulse passes tlirough tire auriculo- 
' ventricular bundle and its contiguous structures. The long 1 -K 
interval is explained by slow conduction and the absence of appreci- 
able action currents at this time due to the small muscle^ mass. 
The R wave is ascribed to primary activity of the basal portions of 
the papillary muscles. As the excitation wave spreads toward 
the apex the termination of the E wave occurs. The S-T interval 
is cx]>lained by iJie absence of potential between base and apex. 
The T wave results from late return of negativity to the base._ 

The views of Einthoven, Kraus and Nicolai agree in general in 
emphasizing the antagonistic action of electric potential between 
base and apex. 

In distinct opposition to the views already expressed, HoflFmann 
concluded that the electrocardiogram results from tarn actions, 
impulse conduction and muscle contraction. The Q R S complex 
results from passage of the impulse through the ventricular con- 
duction system and the S~T interval and the T wave from electric 
potential caused by the contracting ventricle. Hoffmann pro- 
duced standstill of the frog heart by the application of muscarin, 
obtained simultaneous electrocardiographic and ventricular sus- 
pension cun^es and found that the electrocardiogram of the non- 
beating heart differs from the normal only in the absence of the 
2' wave. When the muscarin effect was abolished by atropin 
and the lieats returned the T wave reappeared. 

Eystcr and hleek, as a result of their experimental work on the 
relation of the line of isopotential to the formation of the electro- 
cardiogram and their critical review of the literature, in general 
agree witli Hoffmann's tlieory. They believe the R wave to be 
concerned with conduction, but they do not ascribe definite struc- 
tures as conducting mediums. The T wave is the expression of 
preponderance of contraction on one side of the line of equipotential. 
Ej^tcr and IMeek further show the differences betn^een physio- 
logic curves of conduction and contraction. "IMien a nerve is 
stimulated where conduction alone occurs a single monophasic or 
diphasic electric response occurs. In skeletal muscle this rapid 
electric cliange is followed by a slower and more prolonged eleetric 
■^-ariation. This conforms with the general contour of the electro- 
cjirdiograpliic deflections; tlie R wave is abrupt and steen the T 
wave blunt and prolonged. ^ ' 


C.VRDIAC EmIXTS .AXD THE ELECXROC.MlDIOGIlAJr. 

Ihc relationship of the waves of tlie electrocardiogram to 
defimtely known cardum events strongly supports the "conduction 
contraction- theory. By a consideration of accepted relationships 

cL»7 ““P»rison k 
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Einthoven, Eloliil and Battaerd have shown that the first sound 
begins at the initiation of ventricular systole and lasts from 0.07 
to 0.10 second, is followed by a pause varying from 0.15 to 0.25 
second and then succeeded by the second sound. These observa- 
tions have been confirmed by other investigators.^ “ The 
second soimd follows closely on the closure of the semilunar valves,®^ 
begins simultaneously with the rise of intraventricular pressure’^ 
and gains its maximum amplitude dming this period.^^ That the 
second soimd is an early diastolic event has been shovTi clearly.-® 

Kahn has demonstrated that the first sound falls in the pause 
betv^een the R and the T waves and begins at the moment the R 
wave disappears and a short time before the rise of the T wave. 
The second sound begins 0.05 second after the end of the T wave. 
This relationship reveals the fact that the R wave is completed 
before ventricular contraction begins and indicates conduction 
rather than contraction. The T wave definitely occupies the 
period associated with actual ventricular contraction. 

In clinical studies of the abnormalities of the Q R S group they 
are largely ascribed to disease of the ventricular conduction 
system.® It must be recognized, however, that the 

graphic representation of contraction in the electrocardiogram is 
the expression of changes in electric potential and not the trans- 
lation of actual contraction. The iso-electric portion of the inter- 
vals S-T and a portion of T-P are not latent in the sense of a 
refractory phase. 

Consideration of Electropotential. 

Waller and Reid demonstrated a line of equipotential passing 
through the heart from base to apex in relation to any two deriva- 
tions from the extremities. A preponderance of negativity above 
this line, representing the cardiac base, caused deflection of tlie 
galvanometer connected to both upper extremities in a manner 
to indicate relative negativity of the electrode connected with the 
right arm. The arm becomes relatively negative in derivations 
from an arm and a leg. Dominance of negativity below the equi- 
potential line deflects the galvanometer in the opposite direction. 

Hypothesis of T-waye negativity. 

The three derivations of the electrocardiogram possess symbols 
of definite electropotential in relation to their electrodes. In the 
normal electrocardiogram derivation 1 bears sjanbols as follows: 
right arm — , left arm -f; derivation 2, right arm — , left leg -b; 
and derivation 3, left arm — , left leg + (Fig. 1). This arrageraent 
implies positive or upright deflections in all derivations of the 
electrocardiogram. If it is assumed that the “conduction-con- 
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traction” theory is correct tlie T wave is the expression of pr(> 
pondorance of contraction on one side of the line of equipotential. 
T-wnve negativity (inverted) tliereforc results from changes in . 
contraction preponderance. The negativity of tliis wave in certein 
isolated or combined derivations of the electrocardiogram is indica- 
tive of definite potential changes affecting contraction prepond- 
erance in various regions of the cardiac musculature. 

In tlie normal heart, therefore, according to standard derivations, 
the T wave in all derivations is positive (upright), the upper right 
zone of potential is strongly electronegative to the apical zone 
while the left upper zone is iso-electric. This potential arrange- 
ment is illustrated in' Fig. 1. 

For reasons of simplification I have represented the three deriva- 
tions by the sides of an equilateral triangle. .To prevent mis- 
understanding it should be stated that the schematic figure em- 
ployed, divided into zones of electropotential, is not based on 
mathematic consideration. The right upper zone in general 
corresponds to the sinus region of the heart and in the normal 
potential arrangement is electronegative. 

Confirmation of this is found in the researches of Keith and 
Flack, Wybauw, Lewis, Oppenheimer and Oppenheimer, Branden- 
burg and Hoffmann, and Ganter and Zalm, who have shown that 
the cardiac impulse takes its origin in a collection of specialized 
tissue, a remnant of the primordial sinus. This stnicture lies 
in the sulcus terminalis at the juncture of the superior vena cava 
and the right auricular appendage, and is the seat of primary 
cardiac negativity. 

Changes in the normal potential distribution produce T '^'ave 
negativity in isolated or combined derivations of the electrocardio- 
gram. ^ llcversal of potential in one derivation alters cardiac 
potential so that T-wavc negativity in that derivation oceurs. 


f-WAVE Negativity. 

IMany opinions have been expressed as to the significance of 
negativity or inversion of die T wave in isolated or combined 
derivations of the electrocardiogram. 

The effect of digitalis on tlie heart as manifested by negativity 
of tlie J nave is veil known;'* it has been ascribed to muscular 
ventricular redistribution or possibly to alteration in muscular 
contractility. These changes are, not permanent. 

^ Numerous statements may be found in which myocardial damage 
IS ascribed to r-wave negativity in certain derivations^ 

have been noted in apparently’ normal 
lionrtsu -0 3! afi-ecting largely derivation 3. 

Smith during Jiis experimental work on coronary ligations 
obsen-ixl interesting changes in the T wave. The most constant 
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changes in tlie electrocardiogram following ligation of any brancli 
of the left coronary artery affected the T wave. A strongly posi- 
tive to a markedly negative wave resulted fairly constantly with a 
slower return to positive or iso-electric. The negativity was 
usually obsen^ed within twenty-four hours after ligation and lasted 
for from three to four days. The duration seemed to bear a rela- 
tionship to tile size of tlie artery ligated. This work offers.a tangible 
basis in directing attention to changes in the intrinsic blood supply 
of the heart, as evidenced by greater or lesser derangements of 
cardiac function. Morison has shown that blood-volume altera- 
tions may produce changes detectable in the electrocardiogram. 

Increased general cellular function implies increased blood 
volume for the maintenance of normal tissue metabolism. In a 
specialized organ this augmentation is manifested by an increase 
in its function. In tlie heart increase in the blood volume beyond 
physiologic limits increases contraction. I refer particularly to 
increase of ventricular blood volume, since coronary volume is 
largely dependent on this factor. Because of impairment or 
disease of certain intrinsic channels of blood supply the affected 
muscle docs not receive the requisite amount of blood properly to 
maintain function while the unaffected muscle demands greater 
blood volume for relatively more eiBBcient contraction. This is an 
oqilanation for 7 -wave changes in isolated or combined derivations 
occurring permanently or temporarily. 


The Action of the Cardiac Nerves on 2’-w.\^^3 Negativity. 


Stimulation of the cardiac vagus has been shown to produce 
negativity of the T wave,® and the same obser\mtion is noted * 
following stimulation of the left cervdeal sjmipathetic branches.^® 

A scries of clinical observations were conducted on patients 
having negative T waves in isolated or combined derivations of 
their .electrocardiograms. Following the initial tracing, pressure 
was applied in turn to the right vagus region in the neck, to the 
left vagus region and finally to the right eyeball (oculocardiac reflex) 
and the rcsirective electrocardiograms obtained. In no instance 
was any change noted in the negative T wave or in the positive 
T wave of the unaffected derivations. Atropin (gr. -j-^) was then 
administered subcutaneously and records obtained" every ten 
minutes for forty minutes. Again no effect on the T wave was 
noted. No change occurred following the subcutaneous administra- 
tion of adrenalin (0.-5 c.c. of a 1 to 1000 solution). These clinical 
procedures, however, arc obviously not so accurate as direct experi- 
mental stimulation. ' ^ 


The present status of cardiac histopathology fails to exnlai 
many derangements of function. Histologic studies do not ind 
catc why auricular fibrillation occurs in one heart and auriculi 
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flutter in another. Disease of the cardiac conduction system is 
more definite histologically. Involvement below the auriculo- 
ventricular bundle is often associated with unquestionable intrinsic 
vascular changes. 

There has been no adequate explanation of the occiurence of the 
negative T wave in isolated or combined derivations ofAe electro- 
cardiogram. In the Mayo Clinic we have repeatedly observed the 
negative T wave in derivation 1, in derivation 3, in combined deri- 
vations 1 and 2, in combined derivations 2 and 3 and in combined 
derivations 1, 2 and 3. No instances of negativity in derivation 
2 or in combined derivations 1 and 3 are recorded. This observa- 
tion in 7000 electrocardiographic examinations eliminates the 
element of coincidence. There is a definite reason why these 
changes do not occur. Lewis states that the T wave is always 
upright in derivation 2 alone. 

T-wave Negativity in Derivation 1 (Fig. 2). Fig. 2 represents the 
arrangement of potential existing with this abnormality. The left 
arm becomes electronegative to the right while the other signs 
remain unchanged. The right upper zone instead of being electro- 
negative becomes iso-electric while the left upper becomes electro- 
negative to the apex^. The occurrence of an iso-electric state in 
the right upper zone is a marked departure from the normal in that 
the area of primary electronegativity is altered. 

T-wave Negativity in Derivation 8 (Fig. 3). The left leg becomes 
electronegative to the left arm; the other derivations remain un- 
changed. The right upper zone remains electronegative with 
reference to the left upper. The apical zone becomes iso-electric. 
This distribution is but a slight deviation from normal in that the 
right upper zone remains electronegative. 

T-ivave Negativity in Combined Derivations 1 and 8 (Fig. 4). 
The left arm becomes electronegative to the right arm and the left 
leg electronegative to the right arm. The third derivation remains 
imchanged. The left upper zone becomes electronegative to- the 
right and the apical zone becomes iso-electric. This arrangement 
again deviates from the normal in altering the area of primarj'^ 
electronegativity; it is a lesser change in that the right upper zone 
becomes electropositive instead of iso-electric. 

T-ivave Negativity in Combined Derivations 2 and S (Fig. 5). 
The left leg becomes electronegative to both arms. Derivation 1 
remains unchanged. The apical zone becomes electronegative to the 
left upper while tlie right upper zone becomes iso-electric. This 
arrangement as in Derivation 1 is a marked change from normal 
in that the area of primary electronegathdty becomes iso-electric. 

T-wave Negativity in Combined Derivations 1, 2 and 8 (Fig. 6). 
All derivations reverse their signs in relation to each otlier. The 
apical zone becomes electronegative to the right upper while tlie 
left upper zone becomes iso-electric. The upper zones assume 
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just tlie opposite relationship to each other that occurs in com- 
])incd derivations 2 and 3. Here again the potential distribution 
is disturbed, tlie area of primary electronegativity becomuig elec- 
tropositive, approaching the changes accompanying f-wave nega- 
tivity in combined derivations 1 and 2. ... 

Figs, 7 and 8 illustrate the reason why IT-wave negativity in 
derivation 2 and in combined derivations 1 and 3 does not occur. 
In derivation 2 the left leg would be electronegative to the right 
arm while the other derivations would remain unchanged. This 
distribution would imply a diffuse iso-electric cardiac state and 
would indicate that cardiac contraction had ceased. In combined 
derivations 1 and 3 tlie left arm would be 'electronegative to the 
right and the left leg to the left arm. This arrangement likewise 
would indicate a diffuse iso-electric state. 

The greater the deviation from the normal potential distribution 
the greater the significance of the disorder responsible for the 
change. The greatest change occurring which is compatible with 
life is tlie iso-electric state occupying tlie right upper zone. There- 
fore IT-wave negativity in derivation 1 and in combined derivations 
2 and 3 should be associated generally ivith grave heart disease. 
Ne.\'t in significance should be those distributions of potential 
rendering tlie left upper zone electronegative to the right and 
represented by IT-wave negativity in combined derivations 1 and 
2 and in combined derivations 1, 2 and 3. 

In the distribution which most closely approximates normal 
the T wave is negative in derivation 3. In tliese cases the normal 
potential relationship of the right upper zone is maintained. 

Clinical CoNSioEiiiVTioN of IT-waye Negativity. 

This study comprises 1106 cases of IT-wave negativity in the 
electrocardiograms. One hundred and forty instances (12.G per 
cent.) Avere noted in derivation 1, 688 (62.2 per cent.) in derivation 
3, 62 (5,6 per cent.) in combined derivations 1 and 2, 171 (15.5 
per cent.) in combined derivations 2 and 3, and 45 (4.1 per cent.) 
in combined derivations _1, 2 and 3. There was no instance of 
7-\\.v\c negativity in derivation 2 nor in combined derivations 1 
and 3. Patients who had had digitalis within six weeks of the 
tune of electrocardiographic e.xamination were not included in this 
scries. 


7 V.AAE KeG-VTIA^ITY AND VENTRICULAR PREPONDERANCE. 

In the complete scries about half (46.6 per cent.) of the electro- 
cardiograms were associated with preponderance of the left ven- 
tricle. Ircpoiiderance pf the right ventricle is evidenced by a 
negative A wave in derivation 1 and by a positive A Avave in deri- 
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vation 3. In cases of preponderance of the left ventricle these 
changes are reversed. Right preponderance was infrequent (17.3 
per cent.) and no unbalance was present in 36.1 per cent, of the 
electrocardiograms. Preponderance of the left ventricle occurred 
most often associated with T-wave negativity in derivation 1 and in 
combined derivations 1 and 2. No instance of right preponder- 
ance was noted with negativity in combined derivations 1, 2 and 3. 
These observations are summarized in Table I. 

TABLE I.— T-WAVE NEGATIVITY AND VENTRICULAR 
PREPONDERANCE, 


Derivation. 

1 

Tolnl. 

Left prcpondcrnncc. 

Percentage. 

Right preponderance. 

Percentage. 

None. 

Percentage. 


140 

120 

85.7 

5 

3.6 

15 

10.7 


688 

274 

39.8 

132 

19.2 

282 

41.0 

1 and 2 

62 

52 

83.9 

4 

6.4 

6 

9.7. 

2 and 3 i 

171 

43 

25.2 

51 

29.8 

77 

45.0 

1, 2 and 3 

45 

27 

60.0 

0 

0 

18 

40.0 

Total 

1106 

516 

46.6 

192 

17.3 

398 

36.1 


TABLE II.— GRA^^D HEART DISEASE ASSOCIATED WITH T-W’’AVE 

NEGATIVITY. 


Derivation. 

Total. 

Arborization block. 

Delayed 

auriouloventrioular 

conduction. 

U 

s 

*5 

V 

. 

c c 
o o 

o,Q e5 

•2 2 0 
s 

g d-O 

o 

Auricular fibrillation. 

Auricular flutter. 

\ 

.s 

cS 

> 

O 

03 

ti 

o 

03 

0 

1 

Angina pectoris. 

1 

140 

53 

3 


19 

1 

1 

16 

9 

3 

688 

M 

2 


11 

0 

0 

8 

21 

1 and 2 . 

02 

14 

2 


5 

0 

1 

6 

1 

2 and 3 . . . . 

171 

11 

3 


24 

0 

1 

13 

3 

1, 2 and 3 . . . 

45 

3 

3 


11 

0 

0 

8 

2 

Total . . . 

1106 

84 

13 


70 

1 

3 


30' 


Associated Diseases. 

T~icave Ncgaihiiy in Derivation 1 {IJfi cases). Myocardial 
degeneration associated with the hypertension group occurred with 
greatest frequency (38.6 per cent.) in the patients having T-yvavc 
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ncgfitivity in derivation 1 of tlieir electrocjirdiograms. T.hree 
factors arc probably responsible for the myocardial changes accom- 
panying hn^ertension: (1) The cause or causes primarily respon- 
sible for the constitutional disorder; (2) the action on the m^m- 
cardiuin of the retention products or of the intermediate products 
of incomplete metabolism or toxic agents resulting from imperfect 
renal or tissue funetion; and (3) tlie increased cardiac work, affecting 
largely the myocardium, resulting from tlie h 5 T)ertension per se and 
the alterations in cardiovascular balance. 

Chronic endocarditis occurred second in order of frequency 
(22.1 per cent, of the cases). The myocardial damage attending 
this disorder occurs concomitant with or secondary to the endo- 
cardial invasion (Table III). In no instance was the cardiac 
examination negative. In the majority of instances grave heart 
disease was present. 

TABLE III.— ASSOCIATED DISEASES. T-WAVE NEGATIVITY IN 

DEBWATION I. 


Decade. 

1 

1 

0 

'o ■ 
^ ! 

Degenerative 

processes. 

1 

Infections. 

Local nutri- 
tional dis- 
turbances. 

Congenital heart discaso. 

No cardiac findings. 

Inconclusive cardiac findings. 

Hypertension with and 
witliont clinical neph- 
ritis. 

Exophthalmic goiter. 

Adenomas with hyper- 
tlij’roidism. 

Chronic endocarditis. 

Chronic myocarditis. 

Syphilis. 

Arteriosclerosis. 

Angina pectoris. 

11 to 20 

0 

0 

0 

0 

2 

0 1 

0 

0 

0 

0 

0 

0 

21 to 30 

5 

0 1 

0 I 

0 

4 

1 i 

0 

0 

0 

0 

0 

0 

31 to 40 

7 

1 1 

0 1 

0 

3 1 

2 I 

0 

0 1 

0 

0 ' 

0 ! 

1 

41 to 50 

28 

10 

2 

2 

7 

1 

5 

1 

1 

0 

0 

0 

51 to CO 

40 

10 

1 

2 

' 0 

0 

2 

7 

4 

0 

0 

0 

01 to 70 

54 

25 

0 

2 

1 9 

7 

0 

11 

4 

0 

0 

0 

71 to SO 

4 

2 

0 

0 

i ® 

2 

0 

0 

0 

0 

0 

0 

Tot.il 

1 140 

i 

_ 54 

3 

G 

' 31 

19 


19 

9 

0 

0 

1 

Per cent 

! 


45 


1 

40.7 


! 

.0 

... 

... 

0.7 


Fifty-tlirce patients had arborization block, 3 had delayed auriculo- 
vcntricular conduction, 3 had complete auriculoventricular dissocia- 
tion, 19 had auricular fibrillation, 1 had auricular flutter and 1 had 
ventricular tachycardia. Sixteen patients had aortic disease. Nine 
had angina pectoris. 

Tlie liigli incidence of grave heart disease in this group verifies 
my previous statement regarding tlic potential distribution respon- 

T he" riif Sf®‘“l'lcpartute from normal, 

ihe riglit upper tone is iscMilectrio instead of electronegative. 
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T-wavc Negatimty in Derivation 3 (688 Cases). The relative 
frequency of T-vrave negativity occurring in derivation 3 is at 
once apparent. 

The myocardial degeneration secondarj'' to exophthalmic goiter 
was the most frequently associated condition (19.2 per cent.). 
Myocardial damage due to exophthalmic goiter involves the cellu- 
lar action of thyroxin^^ (thjToid active principle) on the myo- 
cardium”^ and the increased cardiac work accompanying the rise 
of the basal metabolic rate. 

Chronic endocarditis occirrred in 16.9 per cent, and chronic 
myocarditis in 14.8 per cent. By chronic myocarditis I refer to 
those cases of inflammatory origin in contradistinction to the 
cases of myocardial degeneration. Myocardial degeneration asso- 
ciated with the hypertension group occurred in only 10.8 per cent, 
of cases (Table IV). 

table IV.— associated diseases. T-WAVE NEGATIVITY IN 

DERIVATION 3. 



1 

! 

i 

1 Dogcneriitive 
processes. 

1 

j Infections. 

1 

Local nutri- 
tional dis- 
turbances. 



03 

t£ 

P 

Decade. 

Total. 

Hypertension with and 
without clinical neph- 
ritis. 

Exophthalmic goiter. 

1 ^ 

1 c, 

• ^ 

1 " 1 

i 

«;2 
' c:*3 

1 £*o 1 

® t , 
c ? 1 

^ i 

Chronic endocarditis. 

Chronic myocarditis. 

.2 1 

S ! 

W 1 

Arteriosclerosis. 

Angina pectoris. 

Congenital heart disease. 

CO 

tc 

S 

**5 

s 

e: 

o 

c: 

E 

« 1 

^ 1 

1 ^ ! 

Inconclusive cardiac Gndi 

1 to 10 

10 

i 0 

i 0 ! 

! 0 i 

1 4 

0 

0 

^ 0 

1 0 

1 4 

0 

1 2 

11 to 20 

62 1 

2 

20 1 

0 1 

13 

2 

1 

0 

0 

0 

22 

' 2 

21 to 30 : 

190 

0 i 

55 1 

3 i 

40 

19 

2 

0 

0 

1 

4G 

18 

31 to 40 ' 

161 i 

12 ! 

39 1 

5 i 

32 

15 

6 

0 

0 

0 

35- 

17 

41 to 50 1 

138 ! 

28 

iG : 

5 

18 

25 

5 

4 

4 

1 

19 

17' 

51 to GO j 

S3 1 

21 

2 ; 

9 

5 

27 

i ^ 

7 

0 

0 

1 

0 

G1 to 70 

39 1 

4 

0 1 

2 

4 

12 

0 

12 

10 

0 

2 

3 

71 to SO ! 

5 1 

1 

0 

0 

0 

2 

0 

2 

1 

0 

0 

0 

1 

Total 1 

6SS 1 

74 

132 

24 _ 

116 

102 

19 

25 

21 

c 

125 

05 

I 

Per cent, j 

( 

... j 


33.4 



34.4 


3.' 

7 

0.9 

18.2 

9.4 


Grave heart disease is relatively infrequent in this group; 3 
patients had arborization block, 2 had delayed auriculoventrieular 
conduction and 11 auricular fibrillation. Eight patients had 
aortic disease and 21 had angina pectoris. Twenty per cent, of the 
patients had no demonstrable e\adence of organic heart disease. 
Of this mnnber 40 per cent, had cardiac neurosis. 

The relative infrequency of grave heart disease and the high 
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Tiercentace of apparently normal hearts in this group are in marked 
J„“to thf findings associated witit 

derivation 1. These findings are m aecord with tlm hypotlietic 
significance of ?’-wave negativity in derivation 3. The potential 
distribution in tliis T-wave negativity is illustrated m hig. 3. 
The right upper zone remains electronegative, the other zones 
reverse their potential, establishing an arrangement which does 

not materially ‘depart from tlie normal. _ , i t i 

The potential distribution occurring m such a relatively Ingli 
percentage of apparently normal hearts and the frequent transient 
7'-wavc negativity in derivation 3 make functional myocardial 
fatigue a causative possibility in a certain number of cases at least. 

T-wate NegativUy in Combined Derivations 1 and 2 (62 Cases). 
i\'Iyocardial degeneration associated with the hypertension group 
occurred in half (50 per cent.) of the patients having 2 -wave nega- 
tivity in combined derivations 1 and 2. Chronic endocarditis 
was present in 20.9 per cent, of the cases. In no instance was the 
cardiac examination negative. These findings are summarized in 
Table V. About half (46.7 per cent.) of the cases were associapd 
with grave heart disease. Fourteen patients had arborization 
block, 2 had delayed auriculoventricular conduction, 5 had auricu- 
lar fibrillation and 1 had ventricular tachycardia. Six patients had 
aortic disease and 1 of these had an aortic aneurysm. One patient 
had angina pectoris. 


TABLE V.— ASSOCIATED DISEASES. T-WAVE NEGATIVITY IN 
DERIVATIONS 1 AND 2. 




DcRcncralivc 

procci-?03. 

Infections. 

Local nutri- 
tionnl dis- 
turbances. 



Vi 

u 

Decade. 

1 

1 

I 

i ^ 

1 i 
£*§. * 
** V 1 

■5 ^ 

•r ( 
•1 ! 
gv ! 

M ! 

iU\ 

1 

i i 

1 i 

O \ 

— t 

= ! 
^ 1 

- i 

c" ) 

K 1 

" ! 

1 

Cl 

^ s 

V. 

c h 

c 

!i 

! 

! J 

1 ^ 

1 

1 

1 i: 

: ^ 

u 

a 

o 

O 

>» 

-H 

c 

o 

a? 

. 

‘v. 

0 

¥. 

1 

5 

’u 

C 

V 

o 

‘ti 

ci 

tij 

c; 

o 

T, 

U 

Cl 

'c 

c- 

tc 

o 

C 


1 

Q 

u 

« 

> 

'v. 

x 

c: 

O 

Cl 

21 10 SO 

( i 

. 0 

0 i 

0 

1 G 

1 

0 

0 

0 

0 

0 

i 0 

SI to 40 

. 5 

i 3 

0 i 

0 

1 2 

0 


! 0 

0 

0 

0 

! 0 

■n to 50 

' IS 

i ' 

0 

1 

! 1 

3 

i 0 

i 0 

0 

0 

0 

{ 1 

51 to 00 

. 20 

■ 14 

1 

0 

1 o 

1 

1 1 

I 

1 

0 

0 

1 0 

Cl to 70 

15 

5 7 

0 

1 

i 2 

1 

1 1 

i 3 

i 0 

0 

0 

1 0 

71 to SO 

2 

: 0 

0 

0 

; 0 

i I 

1 0 

i 1 

0 

0 

0 

! 0 

Total 

02 

' SI 

1 

o 


1 7 

1 

* o 

i “ 

) 5 

* 1 

■ _______ 

! 0 

0 

i~ 

IVr font. 



; 

54. S 



r ^ 


! * 

I 

! 

... 

1 l.G 

i 
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Reference to the potential distribution responsible for f-wave 
negatmty in this derivation combination (Fig. 4) shows that the 
normal potential (electronegativity) of the right upper zone is 
disturbed. The left upper zone becomes electronegative to the 
right upper. Although this is a distinct departure from normal 
it is less marked than those states in which the right upper zone 
becomes iso-electric. 

T-waw Negativity in Combined Derivations 2 and S {171 Cases). 
Chronic endocarditis occurred with greatest frequency (26.9 per 
cent.) in those patients having T-wave negativity in combined 
derivations 2 and 3. In order of frequency followed myocardial 
degeneration associated with exophthalmic goiter (21 per cent.), 
chronic myocarditis (17.5 per cent.), and myocardial degeneration 
associated vuth the hjqiertension group (15.8 per cent.). 

A large percentage of the patients had grave heart disease. 
Eleven patients had arborization block, 3 had delayed auriculo- 
ventricuiar conduction, 1 had complete auriculoventricular dissocia- 
tion, 24 had auricular fibrillation and 1 ventricular tachycardia. 
Thirteen patients had aortic disease and 3 had angina pectoris. In 
9 cases the cardiac examination was negative. These observations 
are illustrated in Table VI. 


table VI.— associated diseases, t-wave negativity in 
derivations 2 and 3. 


Decade. 

Total. 

Degenerative 

1 processes. 

{ 

Infections. 

Local nutri- 
tional dis- 
turbances. 

Congenital heart disease. 

No cardiac findings. 

Inconclusive cardiac findings. 

Hypertension with nnl 
without clinical neph- 
ritis. 

U 

Cl 

'o 

tc 

u 

B 

*2 

'E 

y. 

K 

AdenomnH with hyper- 
thyroidism. 

Chronic endocarditis. 

Chronic myocarditis. 

.2 

s 

CO 

Arteriosclerosis. 

Angina pectoris. 

11 to 20 

12 

1 1 

4 

0 

5 

9 

0 

0 

0 

0 

0 

0 

21 to 30 

45 

i 1 

13 

0 

10 

0 

1 

0 

0 

0 

5 

2 

31 to 40 

39 

1 4 

10 

1 

14 

4 

0 

0 

0 

1 

3 

3 

41 to .50 

34 

1 5 

8 

3 

0 

8 

1 

0 

0 

2 

1 

0 

51 to CO 

28 

i 10 

0 

1 

4 

8 

0 

4 

2 

0 

0 

1 

Cl to 70 

12 

! 5 

1 

0 

1 

2 

1 

2 

1 

0 

0 

0 

71 to SO 

1 

i 1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

171 

1 . 2" 

30 

5 

4C 

30 

B 


B 

3 

9 

0 

Per cent. 


. 

39.8 



■ 


1.7 

5.3 

3.5 
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Again the reader is referred to Fig* 5, which illustrates the 
potential distribution in T-wave negathdty in this derivation com- 
bination. The similarity to the potential arrangement attending 
T-yvccvc negativity in derivation 1 may be noted. 

T-W(ivc Negativity in Combined Derivations 1, 2 and' S {4^ Cases). 
2'-wave negativity in derivations 1, 2 and 3 constituted the smallest 
group, comprising only 4.1 per cent, of the total series. 

Myocardial degeneration associated with the hypertension 
group occurred most often (35.5 per cent.), and in order of occur- 
rence clironic endocarditis (24.4 per cent.) and chronic myo- 
carditis (20 per cent.). Every patient in this group had definite 
clinical evidence of heart disease (Table VII). 


TABLE VII.— ASSOCIATED 'DISEASES. T-WAVE NEGATIVITY IN 
DERIVATIONS 1, 2 AND 3. 


Dccjulc. 

1 

( 

Total. 

Dcj;cnerfttivc 

processes. 

Infections. 

Local nutri- 
tional dis- 
turbances. 

ConRcnital heart disease. 

... . 

No cardiac findings. 



Inconclusive cardiac Gndings. 

Hypcrtcn.sion with and 
without clinical neph- 
ritis. 

Exophthalmic goiter. 

Adenomas with hyper- 
thyroidism. 

Chronic endocarditis. 

Chronic myocarditis. 

Syphilis. 

Arteriosclerosis. 

Angina pectoris. 

n to 20 

1 

i 0 i 

0 

0 1 

1 

0 

0 

0 

0 

0 

0 

0 

21 to 30 

4 


0 

0 

2 

1 

0 

0 

0 

1 

0 

0 

.31 to 40 

7 

1 

1 0 

0 

4 

1 

1 

0 

0 

0 

0 

0 

41 to .SO 

9 

1 2 

1 

2 

0 

3 

1 

0 

0 

0 

0 

0 

.51 to GO 

12 

s 

! 0 

0 

2 

0 

0 

2 

1 

0 

0 

0 

G1 to 70 

12 

5 

1 ” 

0 

o 

** 

4 

0 

1 

1 

0 

0 

0 


1 

— 

' — 

— 

1 — 

— 



— . 



— 




Total 

1 45 

1 

10 

',.b 

2 

iJi. 

9 

2 

3 

2 

1 

0 

0 

Per cent. 

! 

iAlL. 

42.2 

j 48.8 

j g'.g 

2.2 




Three of the patients witli tire graver forms of heart disease 
had arborization block, 3 delayed auriculoventricular conduction 
and 11 auricular fibrillation. Eight patients had aortic disea'^e 
and 2 had angina pectoris. If the potential distribution in this 
disorder is taken into consideration the apical zone will be found 
electronegative to the right upper while the left upper zone will be 
iso-clectnc (big. G). This arrangement is similar to that attend- 
ing y-wave negativity in combined derivations 1 and 2 in that 
tJie right upjier zone is electropositive. It likewise is a distinct 
deviation from normal. 


TABLE VIII. ELECTROCARDIOGRAPHIC CHANGES ASSOCIATED WITH T-WAVE NEGATIVITY. 
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TABLE IX.— VALVULAR DISEASE ASSOCIATED. WITH T-AVAVE 

NEGATIVITY. 





Mitral disease. 




Aortic disease. 



Dficatlo. 

O 

H 

Mitral regurgitation. 

Mitral stenosis. 

Double mitral lesion. 

U 

^ . 
1.2 

c! t£ 

ii 

S “ 

w « 

Double mitral lesion and 
aortic regurgitation. 

Mitral stenosis and aortic 
rcfuirgitation. 

Aortic regurgitation. 

Aortic stenosis. 

Double aortic lesion. 

Aortitis. 

Aortic regurgitation and 
aortitis. 

f- 

a 

> 

. 

M 

g*5i 
t> 5 

•r2 

t- ly 
o ^ 

Aortic and mitral 
regurgit.ation. 

1 . . . . 

37 

1C 

0 

2 

1 


0 

3 

2 

2‘ 

2 - 


2‘ 

0 

3 . . . . 

122 

C4 

27 

7 

0 


0 

103 

1 

2 

V 


0 

G 

1 and 2 . 

14 

5 

0 

1 

1 


1 

2 

1 

2‘ 

0 



0 

2 and 3 . 

49 

22 

7 

5 

2 

0 

0 

4> 

1 

3 

2J 



0 

1, 2 and 3 . 

12 

4 

0 

0 


0 

0 

3 

0 

2 

0 


0 

0 

Total 






5 

1 

22 

5 

11 

5 

11 

4 

0 


* Ono patient in this group had syphilitic lesions. 

* Two patients in this group had syphilitic lesions. 

’ Three patients in tlus group had syphilitic lesions. 


Cardi-A-c Mortality and T-wave Negativity. 

T~wavc Negativity in Derivation 1. Information has been received 
concerning 117 patients having f-wave negativity in derivation 
1 of their electrocardiograms. Seventy-eight (66.6 per cent.) have 
died from heart disease during a period of four and a half years 
(Table X). The mortality in every decade is high; the lowest 


TABLE X.— CARDIAC MORTALITYL T-WAVE NEGATIVITY IN 

DERIVATION 1. 



percentage (45.S) occurred between the ages of forty-one and 
fifty. Thirty-three patients are jilive and 10 of these report their 
conditions worse, 15 are improved and S are unchanged. None of 
the patients was witliout cardiac complaints. 
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Tile higli cardiac mortality in this group is in accord witli tlie 
hypothetic and clinical significance, previously emphasized, vdiich 
attends this T-ivave negativit3^ To prevent misimderstanding it 
maj’" be stated that the negative T wave per se is only tlie mani- 
festation of serious underlying mjmcardial disorder. Changes in 
cardiac function affecting contraction preponderance resulting 
from organic or functional myocardial fatigue alter electropotential, 
which produces iT-wave negativity. 

T-ivave Negativity in Derivation 3. Information has been received 
concerning 487 patients having T-wave negativity in derivation 
3 of their electrocardiograms. Forty-six (9.4 per cent.) have died 
from heart disease during a period of four and a half years. The 
data are summarized in Table XI. This relatively low cardiac 

TABLE XI.— CARDIAC MORTALITY. T-WAVE NEGATIVITY IN 

DERIVATION 3. 


Decade. 

Total. 

Patients 
heard from. 

m 

jj 

Females. 

Cardiac 

deaths. 

Percentage. 


Worse. 

Improved. 

Unchanged. 

No cardiac 
complaints. 

1 to 10 . . . 

10 

8 

3 

5 

2 

25.0 

5 

0 

3 

2 

3 

11 to 20 . . . 

02 

42 

9 

33 

2 

4.7 

40 

7 

20 

13 

17 

21 to 30 . . . 

190 

139 

22 

117 

5 

3.5 

127 

30 

53 

44 

37 

31 to 40 . . . 

161 

113 

27 

86 

9 

7.9 

99 

23 

33 

43 

25 

41 to 50 . . . 

138 

89 

24 

65 

9 

■ran 

78 

18 

30 

30 

20 

51 to 00 . 

S3 

68 

37 

31 

13 

19.1 

53 

13 

18 

22 

3 

01 to 70 . . . 

39 

24 

15 

9 

5 

20.8 

16 

6 

3 


1 

71 to 80 . 

5 

4 

3 

IB 

1 

25.0 

2 


1 

H 

0 

Total . 

688 

487 

140 





97 

161 




TABLE XII.— CARDLA.C MORTALITY. T-WAVE NEGATIVITY IN 

COMBINED DERIVATIONS 1 AND 2 
> 


Decade. 

! 

Total. 

Patients 
heard from. 

02 

O 

'5 

ta ■ 

■5 

E 

O 

(=. 

O-S 
eJ-w 
— c! 

O 

O 

tc 

tz 

V 

c» 

Id 

^ ; 

t£ 

> 

Worse. 

Improved. 

O 

tc 

c 

S 

*3 

c 

P ‘ 

02 

OC 

.2*5 

5* 

cj 2 
^ o 
o « 

21 to 30 . . . 

7 

5 ! 

5 

0 

4 

80.0 

1 

0 

! 0 

1 

0 

31 to 40 . . . 

1 ^ 

3 1 

3 

0 

3 

100.0 

0 

0 

0 

0 

0 

41 to 50 . . . 

13 

11 

9 

2 


03.0 

3 

0 

2 

1 

I 

51 to 60 . . . 


19 

13 

6 


63.1 

7 

1 

5 

1 

0 

01 to 70 . 

1 

12 

8 

1 i 


1 58.3 

5 

0 

5 

0 

0 

71 to SO . . . 

I 9 

1 

2 

1 

1 


jlOO.O 

0 

0 

0 

0 

0 

Total . 

62 

52 

39 

1 

13 

35 



1 

12 

3 

1 


mortality is sharplj’’ contrasted with the mortality of the foregoing 
group. It is in agreement, however, with the hypothetic and 
clinical significance accorded T-wave negativity in derivation 3. 
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The potential distribution producing this negativity is but a slight 
departure from normal. Four hundred and twenty patients are 
alive, 97 report their conditions worse, 161 are improved and 162 
are unchanged. One hundred six patients report no cardiac 
complaints. 

T-ioave Negativity in Combined Derivations 1 and 2. Of the 52 
patients having T-wave negativity in combined derivations 1 and 
2 concerning whom we have heard, 35 (67.3 per cent.) have died 
from heart disease during four and a half years. This mortality 
is greater than was anticipated in that the potential distribution 
resulting in this T-wave negativity was not the greatest departure 
from normal. In Fig. 4, in which the potential distribution is 
represented, the right upper zone becomes electropositive to the 
left instead of electronegative as in the normal, but this is a lesser 
departure than iso-electric. The fact that the group is relatively 
small may be a factor in obtaining a high cardiac mortality. Six- 
teen patients are alive, 1 reports his condition worse, 12 are improved 
and 3 are unchanged. Only 1 patient reports no cardiac complaint. 

T-wavc Negativity in Combined Derivations 2 and S. We have 
learned of the condition of 135 patients having T-wave negativity 
in combined derivations 2 and 3. Thirty-five (25.9 per cent.) 
have died from heart disease during a period of fom- and a half 
years (Table XIII). In contradistinction to the foregoing group 
tlie mortality was lower than expected from a hypothetic con- 
sideration of potential distribution and associated heart disease. 
A possible explanation for this discrepancy rests in the fact tliat 
23.3 per cent, of the patients were examined during the last year of 
the series, and the time element, therefore, is too short to embrace 
a true mortality average. Eighty-eight patients are alivci 25 
report their conditions worse, 37 are improved and 26 are unchanged. 
Sixteen patients report no cardiac complaints; 7 of these had had 
tlij’Toidectoraies for hyperthyroidism and were cured. 


TABLE XIII.— CARDIAC MORTALITY. T-WAVE NEGATIVITY IN 
COMBINED DEim^ATIONS 2 AND 3. 


Decade. 

Total. 

Patients 
heard from. 

Males. 

VJ 

’c 

B 

o 

(D 

c *-* 

6 

PcrcentaBC. 

1 

Worse, 

Improved. 

Unchanged. 

No eardiao 
complaints. 

11 to 20. . . 

12 

9 

0 

9 

0 

0 

9 

2 

4 

3 

2 

21 to 30 . . . 

45 

34 

11 

23 

9 

2G.4 

22 

7 

10 

5 

n 

31 to 40 . . . 

39 

32 

9 

23 

5 

15.0 

24 

7 

9 

8 


41 to 50 . . . 

34 

27 

16 

11 

S 

29. G 

17 

4 

7 

c 


51 to GO . , , 

28 

20 

15 

5 

G 

30.0 

12 

2 

7 



Cl to 70 . 

12 

12 

9 

3 

G 

50.0 

4 

3 

0 

1 


71 to SO . . . 

I 

I 

1 


1 

100.0 

0 

0 

0 

0 

0 

Tol.il . 

171 

135 

G1 

74 

35 

25.9 

ss 

on 


2G 

IG 
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T-ioave NegativiUj in Combined Derivations 1, 2 and S. Patients 
having T-\vave negativity in all derivations comprised a relath^ely 
small group. Nineteen of the 38 (50 per cent.) on whom we liave 
had reports have died from heart disease during four and a half 
years (Table XIV). This mortality agrees fairly well with hypo- 


TABLE XIV.— CARDIAC AIORTALITY. T-WAVE NEGATIVITY IN 
COMBINED DERIVATIONS 1, 2 AND 3. 


Decade. 

£ 

o 

Patients 
lieard from. 

Males. 

o 

5 

6 . 

cn 

il 

6 

Percentage. 

Living, 

C> 

s 

t2 

Improved. 

Unchanged. 

No cardiac 
complaints. 

11 to 20 . . . 

1 

1 

0 

1 

1 

100.0 

0 



0 

0 

21 to 30 . . . 

4 

2 

2 

0 

1 

50.0 

1 


1 

0 

0 

31 to 40 . . . 

7 

5 

3 

2 

2 

40.0 

2 

0 

1 

1 

0 

41 to SO . . . 

9 

9 

6 

3 

1 

11.1 

6 


5 

1 

0 

51 to 60 . 

12 

10 

10 

0 

9 

90.0 

1 

1 

HiB 

0 

0 

61 to 70 . . . 

12 

11 

8 

3 

‘5 

45.5 

5 

4 

1 

0 

0 

Total . 

45 

38 

29 

9 

19 


15 

5 

8 

2 

0 


thetic considerations of potential distribution and associated grave 
heart disease (Fig. 6). Fifteen patients are alive, 5 report their 
conditions worse, 8 are improved and 2 are unchanged. No 
patient was without caj^diac complaint. 

In the complete series of f-wave negativity, regardless of deriva- 
tion grouping, information has been received concerning 829 
patients. Two hundred and thirteen (25.6 per cent.) have died 
from heart disease (Table XV). 


TABLE XV.— CARDIAC MORTALITY IN COMPLETE SERIES. 


Derivation. 

Total. 

Patients 
heard from. 

CQ 

fSi 

Females. 

.Cardiac 

deaths. 

Percentage. 

be 

n 

Worse, 

Improved. 

'd 

to 

a 

a 

'v 

0 

D 

No cardiac 
complaints. 

1 

140 

117 

83 

34 

78 

06.6 

33 

10 

15 

8 

0 

2 

088 

487 

140 

347 

46 

9.4 

420 

97 

101 

102 

106 

1 and 2 . . . 

62 

52 

39 

13 

35 

07.3 

16 

1 

12 

3 

1 

2 and 3 . . . 

171 

135 

61 

74 

35 

25.9 

88 

25 

37 

20 

10 

1, 2 and 3 . 

45 

38 

29 

9 

19 

50.0 

15 

5 

8 

2 

0 

Total . 

1100 

829 

352 

m 

213 

25.6 

■ 

138 

233 

201 

123 


A group of cases was compiled including those cases in which 
there was T-wave negativity without other electrocardiographic 
abnormalities except ventricular preponderance. This was done 
with the idea of excluding disorders of cardiac action hnown in 
themselves materially to influence cardiac mortality, especially 
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auricular fibrillation and flutter, ventricular tachycardia, delayed 
auriculoventricular conduction, complete auriculoventricular dis- 
sociation and arborization block. Of the 559 patients in this 
group of whose condition we have learned, 92 (16.4 per cent.) have 
died from heart disease (Table XVI). The cardiac mortality in 
this group is 9.2 per cent, less tlian -that of the complete series. 


TABLE XVI.— CARDIAC MORTALITY. T-WAtTS NEGATIVITY WITHOUT 
OTHER ELECTROCARDIOGRAPHIC ABNORMALITIES. 


Derivation. 

Total. 

Patients 
heard from. 

(d 

c 

Females. 

Cardiac 

deaths. 

O 

tfi 

a 

4-* 

S 

u 

u 

o 

Living. 

d 

Oi 

o 

Improved. 

Unch.mged. 

TO 

o C 

.s s 

c £ 

« o 
o « 

1 

41 

32 

21 

11 

17 

53.1 

13 

4 

■ 7 

2 

0 

3 

550 

394 

80 

308 

33 

8.3 

349 

70 

132 

141 

83 

1 and 2 . . . 

32 

29 

23 

G 

17 

58.0 

12 

1 

8 

3 

1 

2 and 3 . . . 

112 

80 

33 

53 

17 

19.7 

01 

18 

28 

15 

14 

1, 2 and 3 . . 

21 

18 

15 

3 

8 

44.4 

7 

2 

4 

1 

0 

Total . . . 

75G 

559 

178 

381 

92 

10.4 

442 

101 

179 

102 

98 


Conclusions. 

1. Tlie ventricular complexes of the electrocardiogram are the 
expressions of two distinct processes, impulse conduction and 
muscle contraction. 

2. The T wave is the expression of preponderance of contraction 
on one side of tlie line of equipotential (Eyster and Meek). 

3. 2-wave negativity results from alteration in potential dis- 
tribution from changes in contraction preponderance. Clianges in 
contraction preponderance may result from changes in blood volume 
and from organic or functional myocardial fatigue. 

4. The occurrence of iT-wave negativity in certain isolated and 
combined derivations of tlie electrocardiogram bears a fairly 
definite relationship to degrees of cardiac damage. 

5. The significance of T-wave negativity in this series as evidence 
of heart disease in order of gravity is in (1) combined derivations 
1 and 2; (2) derivation 1; (3) combined derivations 1, 2 and 3; (4) 
combined derivations 2 and 3; and (5) derivation 3. 

G. f-wave negativity in derivation 2 and in combined deriva- 
tions 1 and 3 has not been observed in the Mayo Clinic and accord- 
ing to the luTDothesis cannot exist. Such negativity would indi- 
cate a diffuse iso-electric state of the heart which would mean 
cardiac standstill. 


BIBLIOGR.APHY. 


1. B.-vrlcr, L. F. : ElcctrocardioKraphy 
IIopLms Hofp., 1910, xa, 35S-SS9. 


and piionocardiograpliy. 


Bull. Johns 




























S64 WILLIUS: NEGATIVITY OP THE 'VTSNTRICULAK T WAVE 


2. Brandenburg, K., and Hoffmann, P.: Forschungsergebnisso aus Medizin- 
und NatundsseDSchaft. Wo entstehen die normalen Bewegungsreize im Warm- 
biaterherzen und vreicbe Folgen IQr die Schlagfolgc hat ihre reizlose Ausschaltiing? 
Med. Klin., 1912, %'iii, 16-21. 

3. Carter, E. P.: Further observations on the aberrant electrocardiogram asso- 
ciated rvith sclerosis of the atrioventricular bundle branches and their terminal 
arborizations. Clinical and histologic report of a case in which such aberrant com- 
plexes were obtained. Arch. Int. Med., 1918, x.rii, 331-353. 

4. Cohn, A. E., Frazer, F. R., and Jamieson, R. A.; The influence of digitalis 
on the T wave of the human electrocardiogram. Jour. Exper, Med., 1915, xxi, 
593-604. 

5. Dale, Dorothy and Mines, G. R.: The influence of nerve stimulation on the 
electrocardiogram. Jour. Physiol., 1913, .xlvi, 319 - 336 . 

6. Einthoven, W.: Le telecardiogramme. Arch, internat. de physiol., 1906, iv, 
132-165. 

7. Eitrthoven, W., Flohil, A., and Battacrd, P. J, T. A. ; Die Registrierung dor 
menschlichen Herztone mittels des Saitengalvonometers. Arch, f, d. ges. Phj'siol., 
1907, cxvii, 461-472. 

8. Eppinger, H., and Rothberger, E. J.: Zur Analyse des Elektrokardiograms. 
Wien. klin. Wcimschr., 1909, xxii, 1091-1098. 

9. Eyster, J. A. E., and Meek, W. J.: The interpretation of the normal electro- 
cardiogram. A critical and experimental study. Arch. Int. Med., 1913, xi, 204-247. 

10. Frank, O., and Hess, O.; Ueber das Cardiogramm und den ersten Herzton. 
Verhandl. d. Kong. f. innere Med., 1908, xxv, 283-291. 

11. Ganter, G., and Zahn, A,; Ueber Reizbildung und Reizleitung im Saugetier- 
herzen in ihrer Beziehung zum spezifischen Muskelgewebe. Zentralbl. f. Physiol., 
1911, xxv, 782-784. 

12. Hoffmann, A.: Zur Deutung des Elektrokardiogrammes. Arch. f. d. ges. 
Physiol., 1910, cxxxiii, 552-578. 

13. James, W. B., and Williams, H. B.: The electrocardiogram in clinical medi- 
cine. I. The string galvanometer and the electrocardiogram in health, Med. 
and Surg. Report of Presbyterian Hosp., New York City, 1912, ix, 17-59. 

14. Kahn, R. H.: Beitriige zpr Kenntm’s des Elektrokardiogrammes. Arch, 
f. d. ges Physiol., 1909, ox.\vi, 197-224. 

15. Kahn, R. H.: Weitere Beitrage zur Kenntnis des Elektrokardiogrammes. 
Arch. f. d. ges. Physiol., 1909, cxxix, 291-328. 

16. Keith, A., and Flask, M,: The form and nature of the muscular connections 
between the primary dirisions of the vertebrate heart. Jour. Anat. and Physiol., 
1906-1907, xli, 172-189. 

17. Kendall, E. C.; The active constituent of the thyroid, its isolation, chemical 
nature, and physiologic action. Collected Papers of The Mayo Clinic. Pliila- 
delphia, Saunders, 1916, viii, 513-527. 

IS. Eiraus, F., and Nicolai, G. : Ueber das Elektrokardiogramm des gesunden und 
krnnken Menschen, Leipzig, 1910. 

19. Knimbhaar, E. B.: The electrocardiograph in diagnosis and prognosis. 
New York Med. Jour,, 1910, evi, 1065-1069. 

20. Knimbhaar, E. B., and Jenks, H. H.: Electrocardiographic studies in normal 
infants and children. Heart, 1917, vi, 189-197. 

21. Lewis, T.: Clinical electrocardiography, London, Shaw, 1913, p. 20. 

22. Lewis, T., Oppenheimer, B. S., and Oppenheimer, Adele: The site of origin 
of the mammalian heart-beat. The pacemaker in the dog. He.art, 1910-1911, ii, 
147-169. 

23. Morison, R. A.: Changes in the electrocardiogram due possibly to alterations 
in blood volumes. Proc. Soc. Exper. Biol, and Med., 1917, -xiv, 09. 

24. Oppenheimer, B. S,, and Rothschild, M. A.: Electrocardiographic changes 
associated with myocardial involvement and ■with special reference to prognosis. 
Jour. Am, Med. Assn., 1917, l.xix, 429-431. 

25. Pardee, H. E. B. : The field of the various methods of cardiac diagnosis. Now 
York Med. Jour., 1917, evi, 1005-1069. 

20. Piper, H.: Die Blutdruckschwankungon in den Hohlraumen des Herzens 
und in den grossen Gefassen. Arch. f. Anat. u. Phj'siol., 1912, 343-383, 

27. Plummer, H. S.; Personal communication to the author. 

28, Rothberger, J., and Winterberg, H.: Ueber die Beziehungen dor Herznciwen 
zur Form des Elektrokardiogramms. Arch. f. d. ges. Physiol., 1910, cxxxv, 500- 
558. 



BRYANT; NERVES AND DIET IN THE INTESTINAL INYALTD 865 

29. Samojloff, A.; Wictero Beitriige zva Elektrophysiologic dcs Herzens. Arch, 
r. d. gcs. Physiol., 1910, cxxxv, 417-468. 

30. Smith, E. M.: The ligation, ot the coronary arteries with oleclrocardiographic 
study. Arch. Int. Med., 1918, xxii, 8-27, 

31. Smith, S. C.; The clinical value of electrocardiography. Penn. Med. Jour., 

1917, xxi, 10-18. . r . • , r 

32. Waller, A. D., and Reid, E. W.: On the_ action of the excised mammalian 
heart. Phil. Tr. Roy. Soc. London, 1887, clxxviii, 215-256. 

33. Weber, A., and Wirth A.; Zur Registricrung der Hertztonc nach O. Frank. 
Dcutsch. Arch. f. Min. Med., 1912, cv, 562-575. 

34. Wedd, A. M.; The clinical significance of slight notching of the R wave of the 
electrocardiogram. Arch. Int. Med., 1919, xxiii, 515-520. 

35. Weiss, 0., and Joachim, G.: Rogistrierung und Reproduktion menschlichcr 
Hertztono und Herzgcrilusche. Arch. f. d. gcs. Physiol., 1908, cxxiii, 341-380. 

36. Wiggers, C. J.: The contour of the pressure curve in the pulmonary artery. 
Am. Jour. Physiol., 1914, xxxiii, 1-12. 

37. Wiggers, C. J.; Modern aspects of the circulation in health and disease. 
Philadelphia, Lea & Febiger, 1915, p. 376, 

38. Willius, F. A.; Arborization block. Arch. Int. Med., 1919, xxiii, 431-440. 

39. Willius, F A. Observations on changes in form of the initial ventricular 
complex in isolated derivations of the human electrocardiogram. Arch. Int. hied., 
1920, xx^^ 550-504. 

40. Wybauw, R.: Sur le point de la systole cardiaque dan I’oreillette droite. 
Arch, internat. do physiol., 1910, x, 78-89. 


ILEAL REGURGITATION, NERVES AND DIET IN THE CHRONIC 
INTESTINAL INVALID.'^ 


By John Bryant, M.D., 

nOSTON, JtABS. 


I. Introduction. Since 1566^ it hns been known tliere is a 
structure called tlie ileocecal valve, and it has been known since 
1570- that tlie valvular function of tins structure is to prevent the 
regurgitation of feces into the small intestine. Furthermore, it has 
been known for ninety-eight years^ that the active muscular sphinc- 
teric function of the mechanism at the distal end of tlie ileum is to 
moderate the flow of the contents of the small intestine into the 
colon. 

Actual incompetence of the ileocecal valve was first produced 
e^crimcntally in 1586.'* This condition has been recognized as a 
clinical entity for twenty-three years,® and its existence was demon- 
strated in tlie iumian by the bismuth-roentgen method at least 
eighteen years ago.® Yet Cole,® writing six years ago, was obliged 
to bemoan the fact that he was unable to arouse any interest in this 
subject, even on asking if symptoms might be expected, .should a 
patient be fed colonic contents. Cole, Case and other authorities in 
roentgen work have recognized a correlation in the degree of ileal 
regurgitation and the severity of the s\nnptoms complained of by 
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tlie patient, and tlie probable causative connection between ileal* 
regurgitation and many cases of ileal stasis lias frequently been 
pointed opt. 

Case,’' in 1913, reported ileal regurgitation in over IG per cent, 
of 1500 consecutive gastro-enterologieal cases. Cole® believes that 
one might expect to find, with modern technic, perhaps 30 per eent. 
of ileal regurgitation, Baetjer® has stated tliat it is possible to find 
as liigh as 50 per cent, of ileal regurgitation by including every case 
in which a little of the barium enema can be demonstrated to have 
entered the terminal ileum. Yet even today almost no one can be 
found who will take more than the most casual interest in this 
subject in other than a purely academic manner. 

If 30 per cent, of all patients coming for gastro-intestinal examina- 
tion had regurgitation of food into the mouth all the time, someone 
would soon have to take interest. In tlie same way if 30 per cent, 
of all gastro-intestinal patients suffered from chronic rectal incom- 
petence something would certainly get done about it. Yet just 
because the junction betu'cen the ileum and the colon is unable to 
cause external annoyance to the patient or his friends, nothing gets 
done about it. It is easy to create a furor about the appendix or a 
gall-stone but not about the ileocecal mechanism. Why? Possibly 
because anatomies pass it over with a few lines of small type, 
medical scliools pass it by in parenthesis and students devote their 
time to something more obvious. Under these circumstances it is 
scarcely'’ to be wondered at if the victim of ileal regurgitation turns 
in disgust from physicians who remain ignorant, more than four 
hundred years after its discovery, concerning an important anatomic 
and physiologic structme in order to obtain perhaps a little allevia- 
tion of sjunptoms at the hands of some cult not in the regular 
profession. 

The term ileal regurgitation as here used includes not only regur- 
gitation into the ilemn resulting from incompetence of the actual 
ileocecal protective mechanism but also the condition produced 
surgically by operative removal of tlie ileocecal area of the intestine; 
there is tlius produced the same condition of continuity betiveen the 
colon and small intestine. Two such surgically produced eases of 
regurgitation are included in the present study. For purposes of 
treatment both these groups of cases are in the same class on account 
of their lack of a break in continuity betw^een the large and small 
intestine. 

The objects of this paper are as follows : 

1. To draw attention to tlie fact that too little attention is being 
devoted to ileal regurgitation, a pathologic condition which is a fact 
and not a theory. 

2. To point out tlie ease and certainty with -which the presence of 
this condition may be determined. 
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3. To present for consideration a new diagnostic sign of ileal 
regurgitation which is at least suggestive in value. 

4. To indicate the remarkable frequency of ileal regurgitation in 
the class of cases referred to as chronic intestinal invalids. 

5. To indicate the almost constant coexistence of ileal regurgita- 
tion and various forms of excessive nervous irritability. ^ 

6. To outline a non-surgical metliod of treatment which has 
given a reasonable degree of satisfaction. 

7. To record the results of such treatment in a consecutive series 
of fifty chronic intestinal invalids. 

II. Diagnosis, (a) Hertz,® in 1897, reported a clinical sign the 
presence of which was considered by him to indicate the existence of 
ileal regurgitation. Treatment carried out by him on tlie assump- 
tion of tlie existence of regurgitation apparently gave satisfactory 
results. His diagnostic procedure was as follows: One hand is 
pressed deep actoss the middle of the ascending colon to block pos- 
sible distal expulsion of gas in the cecum. Downward pressure with 
the otlier hand in tlie direction of the pole of the cecum will then, if 
regurgitation exists, result in coarse crepitation and perhaps a 
gurgling noise as the cecal gas is forced back into tlie ileum. 

(5) Gas is not usually present in the small intestine. The presence 
of generalized gas tliroughout the abdomen^suggests a deficient ileo- 
cecal meclianism. 

(c) A cecum and ascending colon dilated with gas combined with 
a spastic descending colon frequently accompany ileal regurgitation. 

(f/) In tlie presence of this condition tlie hepatic flexure and the 
sigmoid loop are frequently distended by gas. 

(c) A generalized yellowish discoloration of the skin, especially in 
the distribution areas affected by Addison’s disease, is usual. 

(/) The eye sign is positive. By the eye sign is indicated a marked 
dirty discoloration of the whole of both eye sockets. This discolora- 
tion is not like otlier more or less limited discolorations about the 
eyes with which the vuiter is familiar. This sign is suggestive, not 
patliognomonic. It is practically always present, varjdng in degree 
with the intensity and duration of the ileal regurgitation. It may 
be present in the absence of such regurgitation. Should this be the 
case, however, treatment, as for ileal regurgitation, will cause a 
gradual disappearance of the sign in the same manner, but more 
rapidly than is the case when ileal regurgitation has been demon- 
strated to exist. 

(g) The usual complaints of the patient with ileal regurgitation 
arc abdominal pain of various sorts, intestinal gas, constipation and 
nerves. 

The pain complained of may be a .sliglit general abdominal dis- 
comfort or it may be associated with the presence of gas, particularly 
in the cecum, hepatic flexure or si^noid loop, more rareh* in tlie 
splenic flexure. A second tx-pe of pain in tliese cases is a high central 
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epigastric pain which often becomes confused with tliat of gastric 
ulcer; this particular tj^e of pain is frequently relieved by increase 
of the costal angle through appropriate developmental exercises. 
A third characteristic type of pain is a transverse soreness of the 
abdomen, apparently definitely related to the existence of a spastic 
transverse colon. A fourth tjqie of pain is that due to distress of the 
heart following pressme from excessive gas in the stomach, resem- 
bling in character the heart pain complained of by the tjqjical 
neurocardiac asthenic patient. 

Constipation is almost universal, being usually of tlie spastic 
variety, which in the majority of cases shows definite improvement 
under tlie administration of atropine. 

(h) Diagnosis is absolute by roentgen examination. The presence 
of a majority of the above signs or symptoms should be sufficient 
to indicate the necessity for a thorough roentgen examination of the 
gastro-intestinal tract. This will usually yield more or less negative 
results if the examination stops short of the administration of an 
opaque enema, although the previous examination is of value in 
determining whether the colon is spastic or whether it has become 
atonic, the latter condition very possibly a later exhaustion stage 
following the spastic state. 

Judging from the relative infrequency with which patients referred 
to me — often after gastro-intestinal examination by competent 
roentgenologists — ^have previously been given an enema, the 
opaque enema is considered unnecessary; or possibly this omission 
occurs because, imless it is liabitual routine, the administration of 
the opaque enema is distasteful. There is no doubt, however, that 
the opaque enema is the most valuable single procedure available 
today in tlie study of conditions existing within the colon and at 
the ileocecal juncture, especially with fluoroscopic observation of 
the withdrawal or expulsion of the enema at the completion of the 
usual examination. 

In all of the fifty cases here reported the administration of the 
opaque enema was followed by a study of the filled colon; thq enema 
was then withdrawn, the entire procedure being followed fluoro- 
scopically. Much colon physiology is learned by watching the 
colon empty itself. If the terminal ilemn is filled by regurgitation 
it usually remains filled until the entire colon empties from cecum 
to ampulla. The ileal contents thereafter may or may not be seen 
to follow the course of the colonic contents from cecum to ampulla, 
the whole distance occasionally being traversed by a block of opaque 
substance previously in the ileum in the space of a comparatively 
few seconds. To see a long, ptotic, festooned, loosely attached, 
hl-shaped colon suddenly transform itself into a short omega style 
colon without evident excess of lengtli anjn^diere, in order apparently 
to facilitate the smooth and rapid passage of large blocks of colonic 
contents, is to get new ideas on whether or not to do frequent fixa- 
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tion of the colon. Fluoroscopic study of tlie withdrawal of the 
opaque enenia is certainly too little practised. ^ There is no subst^ 
tute for this procedure, which if properly carried out is rapid and 
satisfactory both to the patient and to the observer. 

III. Frequency of Ile^u. Regurgitation On the basis of the 
observations by Case, Cole, Baetjer and others it would seem that 
ileal regurgitation may be expected in 20 to 30 per cent, of any 
series of gastro-intestinal cases. Therefore, if one finds a frequency 
higher tlian 50 per cent, in any consecutive series of cases it must 
be considered distinctly unusual. 

In the series of 50 consecutive chronic intestinal invalids upon 
which tliis paper is based the existence of ileal regurgitation was 
demonstrated in SO per cent, of tlie cases. Such a high frequency 
of ileal regurgitation is, to say tlie least, surprising and calls if 
possible for explanation. 

The technic employed was identical. All observations were made 
by botli Dr. L. B. Morrison and the writer. A large reetal tube was 
used. The enema was allowed to flow in until the cecum was barely 
well filled. The flow of tlie enema was then checked before any 
evidence of undue distention occurred. No manipulation was 
indulged in until it had been determined if the barium suspension 
would be carried back into the ileum by antiperistalsis. Occa- 
sionally a half-minute or so would elapse before antiperistalsis 
became active enough to produce visible ileal regurgitation. Only 
cases in which antiperistalsis by itself and without external pressure 
carried the barium back into the ileum were recorded as having 
regurgitation. On the other hand it may be stated that it was 
rather unusual to find a case in Avhieh factors other than antiperi- 
stalsis did cause regurgitation, possibly in view of the precaution 
taken against overdistention of the ceeum. Cases showing regurgi- 
tation after changes in position or the strains incident to evacuation 
of the bowels were not classed as having regurgitation. 

After fluoroscopy of tJie filled colon and the taking of plates as 
necessary the receptacle containing the enema was dropped to the 
floor and the emptying of the colon Avas studied fluoroscopieally. 
This procedure yielded much information concerning colon physi- 
ology and cannot be too highly recommended to those interested in 
gastro-cnterology. 

In yicAv of the above precautions there is little doubt about the 
facts in relation to this SO per cent, frequency of ileal regurgitation 
in the group of cases studied. 

Consequently, it seems necessary to look for some underlying 
rcaym for such fretiuency in connection Avith the condition of the 
patient.^ themselves. Tlie inference is that this astonishingly high 
frequency of regurgitation found in these cases may be considered 
a.s a factor AvortJiy of attention in the carrying out of anv treatment 
dirccterl toAvard improving the general health of the pkients nre- 
senting this condition. * 
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W. Frequency of the Existence op Neries. The complaint 
of nerves, sometimes of most bi 2 ;arre type, seems almost constant 
in the chronic intestinal invalid. In fact, there was but one case 
in fifty whicli did not complain of some form of increased nervous 
irritability or tension. The frequency of this complaint in the series 
of cases under consideration is therefore 98 per cent. One example 
is sufficient to indicate the curious manifestations of nerves which 
these patients may present. 

Mr. R. P.; sculptor, white, aged thirty-five years, single, height 
six feet, weight 205 pounds, with good habits, brought up on a 
Western ranch, was first seen October 7, 1919. 

Family History, Father died of cancer of the rectum at sixty-six 
years of age, family history otherndse negative. 

Personal History. Patient lived always in the open, mostly on 
horseback, until the age of tu'enty-tnm. He could always keep up 
with the others in doing hea\^, physical labor, but he “ always felt 
as though he weighed a ton,” and never liked exercise, feeling that 
he always expended excessive energy for the results produced. 
Patient had aneasles at eight, mumps severely at fourteen and 
scarlet fever at sixteen. Otherwise the early history was negative. 
Patient began to worry about the future at twelve to fomteen years 
of age, probably on account of tlie straightened circumstances of 
the family. He always had a desperate desire to study art, and has 
been active in sculpture for the last fifteen years. 

Present Illness. Nervous, worried easily, gets along, but uses 
up excessive energy. Has never collapsed, but frequently has diffi- 
culty in controlling his temper, and after the close of any strenu- 
ous session with students or others is likely to get weepy. Has 
fainted four times, the last tv'o times after being waked up at night 
by abdominal cramps. These occasions were one year ago and two 
nights before first coming for advice. On the latter occasion patient 
woke up with abdominal cramps, promptly fainted and was not 
normal for an hour. 

Patient complains of a “woozy feeling in the lower jaw” and “a 
hot spot on the crown of the head, roughly circular in shape, about 
three inches in diameter, approximately in the position of a priest’s 
tonsure.” This hot spot has been present for many months and 
can be accurately outlined with the finger. The existence of this 
hot spot has seemed parallel to a decreased efficiency in the power 
of expression of tli ought and other forms of mental concentration. 
Patient has suffered intermittently from coxalgia, this condition 
having been almost constant for the past few months. 

Physical Examination. Physical examination in general negative, 
the patient being tall, with a large frame and very sloping shouldtys. 
The musculature is at present deficient. Posture fair. Skin negative 
except for some discoloration, and nmnerous pimples on the back. 
Pulse, 65; blood-pressure, 140-90. Eye sign positive. 
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Gastro-intestinal roentgen examination, beginning October 9, 
sliowcd a sluggisli stomach, with slight pyloric spasm, norma 
duodenum and normally shaped colon. The ileocecal valve was 
ineompetent, the last one or two feet of ileum remaining filled after 
the evacuation of the enema. The ileum seemed sluggish in action. 
9'o promote possible action the patient was given a halt glass of 
water to drink. Twenty to thirty seconds afterward the terminal 
ileum was suddenly and completely evacuated, after two definite 
and very vigorous forward and backward movements of the block 
of opaque substance contained in the ileum. It was very striking 
to observe this sudden activity of the ileum apparently as a result 
of the ingestion of a half glass of water.* 

Trcaiment. Active treatment, chiefly by diet and exercise, 
commenced on October 11, 1919. Improvement was rapid and 
continuous. On October 25 the patient reported that the hot spot 
on the back of his head had been gone for t^venty-four hours and 
that his head was clearer. On October 29 the patient stated there 
had been no return of the hot spot and that his head was perfectly 
clear. He said that he had done a hard day’s work, during which 
he had not felt tired as usual. He considered himself cured of his 
nerves and had no more coxalgia. On November 5 the patient 
reported that he was “feeling fine.” He stated that lie was con- 
vinced that an excessive use of food had been a serious factor in his 


condition and that he would hereafter be distinctly temperate both 
in food and candy. He said that he was very pleased because he 
had been able to do a real piece of constructive writing for a report 
which had been accepted as a unanimous opinion by the committee 
on which lie was working. He also stated that this was the first 
time for nearly two years that he had felt his head to be in good order 
for intellectual puriioses. On December 3 the patient wrote that 
he was “ too well to waste time or money on doctoring.” 

Rkl.\tiox of Ileal Regurgitatiox to Nerves. Since 
nerves of some kind were present in 9S per cent, of the fifty cases 
and regurgitation was present in only SO per cent, the nerves cannot 
be said to be always secondary to ileal regurgitation. A study of the 
20 ]ier cent, of cases in the series free from ileal regurgitation gives 
the following results. 

0 he ten chronic inte.stinal invalids with nerves but with normal 
ileocecal mechanism were divided between the herbivorous and 
carnivorous human tM)c.s>o in the proportion of G to 4. In the herbiv- 
orous group, however, one-half the cases liad a definite organic 
lesion, as a possible cause for nervousness. In the remaining 
lierbivorous casc.s, and in all of the four carnivorous cases there 
was no obvious cause for nerves outside the neuropsychiatric sphere 
It IS probable that ovenvork, mental worries aiid fatigue were 
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factors in all cases. It is of interest, however, that none of the 
carnivorous cases had an organic factor. This is directly in line 
with the results of a study reported by Hodskins^ concerning human 
type and tlie etiology of epilepsy following suggestions by the writer. 

As a result of die above it seems probable that ileal regurgitation 
acts, if at all, only as a precipitating factor, which promotes, possibly 
through chemical metabolic means, nervous irritability. This is the 
more probable, in view of the fact that various small forms of super- 
ficial nervous irritability disappear rapidly after the application of a 
diet directed toward preventing the usual undesirable symptoms of 
ileal regm’gitation, parallel with the improvement noted in the 
functioning of the digestive system. After this comparatively rapid 
primary improvement, however, tliere then remains the funda- 
mental irritability of tlie nervous system, varying with the individual, 
to be combated by appropriate therapeutic procedures. 

VI. Treatment. Treatment is divided into the early, inter- 
mediate and late stages of convalescence. In general, during the 
early stage, the objectives are external and internal rest, varied by 
carefully controlled periods of exercise. This means tliat after per- 
haps a few days of complete bodily rest, if this be deemed essential, 
the patient, if as usual ambulatory, takes up again his daily life, but 
with the work periods broken as nearly as possible by five-minute 
rests every half-hour during the day. This specification is based 
upon the principle tliat rest from fatigue is effective inversely 
according to the dmation of the preceding fatigue periods. Inter- 
nally, rest is obtained by the utilization of tlie simplest, softest 
bland diet which can be made satisfactory to the patient. At this 
time eggs, meat and fish are absolutely contra-indicated, as being 
potentially putrefactive substances. The duration of the early 
stage of convalescence covers usually from one week to one month. 

The intermediate stage covers perhaps the next two montlis of 
convalescence. During this period the diet is gradually amplified 
and the patient begins to approximate more nearly normal condi- 
tions in the manner of his daily ivork. During this stage it is impor- 
tant to warn the patient that it is impossible to expect continuous 
recovery. The usual sequence of events is tliat the proportion of 
good days to bad increases and that the intensity of the undesirable 
complaints becomes less. As a rule tliere will be at least two or 
three opportunities to demonstrate to the patient tlie fallacy of his 
allowing himself full liberty of action simply on account of a sensa- 
tion of well-being too early in the progress of convalescence. The 
invariable result of this procedure is subsequent collapse, or at 
least a definite setback in progress, and there is usually opportunity 
to prove that a single indiscretion may not be wholly recovered 
from for as mucli as one or twm weeks. The word indiscretion is 
applied botli to the expenditure of bodily and mental effort and to 
the excessive use of undesirable foods. 
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The late stage of convalescence covers from t^vo or tliree months 
to a year or more, since if the patient has properly learned his 
lesson he may continue to improve in a general way over perhaps 
two or three years. Tliis is a period of active experimentation on the 
part of the patient. Having learned his lesson it is for him to deter- 
mine how nearly he can approximate a so-rcalled normal standard ot 
work and then to realize that every excess beyond his own limit 
must be paid for by a relative return of the symptoms from which 
he has become free. It is therefore for him to determine whether 
the emergency justihes the sacrifice which he knows must follow. 

There are five totally distinct factors of value in treatment. 
These are grouped under the following headings: 

1. Social. 

2. Mental. 

3. Dietary. 

4. Orthopedic. 

5. Glandular. 


They are discussed at some length in another paper/- three para- 
graphs from whieh are here quoted. 

“The dietary employed is based in part upon a consideration of 
the large amount of work by many reputable investigators, which 
tends to prove the ease with which the intestinal flora can be changed 
by a modification of diet, also upon a consideration of the fact that 
ileal regurgitation is an exceedingly common finding in the chronic 
intestinal tjpe of invalid. Ileal regurgitation was, for instance, 
demonstrated in SO per cent, of a consecutive series of fifty chronic 
intestinal invalids. Eggs, meat and fish, as being potentially putre- 
factive, arc at first absolutely excluded from the dietary and the 
use of milk is restricted to the amount ordinarily employed in cook- 
ing. After a few weeks of complete exclusion of the abpve foods it 


is very common to find that the patient’s skin is distinctly less 
muddy. Slowly the yellowish color of the skin is replaced by white 
and then by pink, a transition which is greatly appreciated by the 
average woman patient. During this preliminary period of marked 
rc.striction of the diet bran and the coarse vegcNibles are eliminated. 
No diet list is given, the patients being thus required to use their 
own brains in the working out of a suitable dietary. One advantage 
of this system is that the patient gradually acquires an adequate 
dietary for which he has the least possible dislike. If the dietaty^ 
actually emjdoycd by tlie patient is written out and continuall.y 
checked u]) at successive visits tlic results seem better from the point 
of view both of interest of the patient and of the phvsician, than if a 
diet shp IS handed tlie patient at llic first visit. Eggs, meat and fish 
are. rigidly excluded from the diet for at least one month. During 
the latter part of this month, however, there is an increasing use 
oi eggs as a tlavonn.g in puddings or other cooked dishes, in which 
the eggs arc finely dividwl by mixture with the various carbohv- 

vou. ICO. yo. C. — rrcnujiKr., 3920. 29 
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drates or vegetables. Meat gra\des as relishes precede the use of 
meats as such. During tlie month of restricted diet, liberal use is 
made of two special articles of food in conjunction with the usual 
fruits, starches, vegetables and fats. These two articles are cream 
cheese (or perhaps the ordinary cheese when used as a flavoring in 
various cooked dishes) and gelatin. The frequent use of flavored 
gelatins in the form of salads or desserts is encouraged. The necessary 
minerals and the water and fat soluble vitamines are provided for 
by the use of raw fruit and green vegetables and a good grade of 
butter. In tliis connection it is surprising to discover how few 
people are acquainted with the virtues, both from a financial and an 
economic point of view, of chopped raw cabbage. This food as a 
salad with French dressing has been taken time and time again 
without the slightest discomfort or after-effects by patients who 
had previously stated that they could not possibly eat such a coarse 
vegetable. 

At the end of a month or six weeks if the progress of the patient 
justifies it — as evidenced by decreased constipation, lessened 
irritability, lessened disturbance from gas, better appetite and 
sleep, better color of tlie skin, and fewer headaches — ^meat is put 
back into the dietary at first once a week. The intervals between 
the days on which meat is used are thereafter shortened according 
to circumstances. But in the clironic intestinal invalid it has been 
found most unusual, if meat, eggs or fish as such can be handled 
witli comfort more frequently than two or three times a week. The 
intermittent use of eggs, meat and fish has anotlier virtue in addition 
to its economy and its tendency to discourage the growth of undesir- 
able intestinal flora. If tlie patient has only to wait over one or two 
days of restricted diet before being allowed a day of full diet, there 
seems to be much less desire for large quantities of these potentially 
putrefactive foods, which are handled with difficulty certainly in 
all patients with demonstrated ileal regurgitation. 

In practice, on completion of the history, physical examination 
and the routine roentgen examination of the gastro-intcstinal tract, 
of which fluoroscopic study of an opaque enema is an essential 
element, the social and mental factors receive first consideration 
in the progress of treatment. As soon as these factors are, so to 
speak, stabilized the diet is taken under serious consideration. In 
conjunction with diet frequent use is made of mineral oil, agar, yeast 
and atropin, and every attempt is made to take advantage of habit 
formation and the natural rectal reflexes. As soon as the diet has 
become satisfactory the application of orthopedic procedures follow, 
and finally comes the use of tlie glandular preparations when indi- 
cated. Thus by the end of the first month or so all five of these 
totally independent factors are being simultaneously employed in 
the effort to bring about as rapidly as possible an improvement in 
the general condition of the patient. Belts are rarely used, since 
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they tend to decrease the faith of the patient in his own ability to 
catrv lunisclf througli liis dcty^s work. Only slight attention is paid 
to the question of weight, provided tliere is not a progressive loss 
in weight. Not infrequently one may find an apparently healthy 
person of almost incredible thinness. On the other hand excessive 
fat is no guarantee of health. Usually, however, the very thin 
patients will put on at least from ten to fifteen pounds in the course 
of a few montlis without apparent effort if otherwise satisfactory 
progress is being made." 

Case,*^ who has devoted serious consideration to this question, 
has stated that if the ileocecal mechanism is once incompetent it 
is always incompetent. Tliis is doubtless true in the majority of 
cases, but not always, as indicated by a case reported by the writer,!'^ 
in which reexamination at the end of one and two years, of a patient 
with previously demonstrated ileal regurgitation, proved that the 
regurgitation was no longer present. Kellog,’^ one of the few persons 
in tins country who has taken ileocecal incompetence seriously, has 
even advised operation^® for the restoration of the ileocecal mechan- 
ism. Without discussing the actual merits of this procedure it may 
be stated that in practically all cases satisfactory results in the way 
of treatment have been obtained by the writer by non-surgical 
procedure. Numerous cases have been reexamined at various 
intervals after treatment. If tlie ileocecal mechanism is still found 
‘deficient it has at least been found to be much less so than at the 
original examination, and there has also been observed in every 
case a striking improvement in the general tone and action of tlie 
colon. One may therefore say in regard to operative treatment 
that it is usually unnecessary, since satisfactory results can be 
obtained without it and in the absence of the risks involved by 
operation. 

VII. Hesults of Tre.\tment. Application of the method of 
treatment outlined above has yielded the following results in the 
consecutive series of fiftj* chronic intestinal invalids upon which 
this paper is based. 


No improvemont 
Imiirnvcmcnt . 

Improwment- plus 
Totnl improved 

In the group of three cases constituthjg the G per cent, considered 
not unproved is included one case with ileal regurgitation and con- 
cnmitanl diabetes. Treatment was practically refused for fear of 
up.'ctting the diabetic treatment. ^Yith this ca'^c e-^cluded the 
percentage of cases in which no improvement in the general condi- 
tion was obtained is obviously lower than G ])er cent. On the otlier 
hand the obtaining of a markc<i or satisfactorv degree of improve 


G per cent. 
8 

80 

94 “ 
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ment in 86 per cent, of 50 cases, makes it possible to speak with 
some assurance concerning the prognosis, when first asked about 
this matter by a patient who may be in a state of mental perturba- 
tion as a consequence of frequent previous medical failures. 

On the basis of the above results it is justifiable to tell the chronic 
intestinal invalid that he has a better than 90 per cent, prospect of 
improvement and a better than 80 per cent, prospect of being very 
much improved as a result of a few months of non-surgical treat- 
ment. This applies to the cases in which ileal regurgitation is 
proved. For the chronic intestinal invalid without ileal regurgita- 
tion progress should be proportionately more certain and more 
rapid. 

VIII. SuAEMARY. 1. Attention is drawn to the fact that respon- 
sible physicians refuse to become interested in a morbid condition 
vnth a history dating back to the Middle Ages. 

2. The conditions associated with or resulting from ileal regurgi- 
tation do not favor optimum functioning of the gastro-intestinal 
tract. 

3. The patient with ileal regurgitation usually suffers from an 
increased intensity of any nervous irritability to which he may be 
liable, during the continuance of untreated ileal regurgitation. 

4. Immediate treatment of ileal regurgitation is by simple, bland, 
non-putrefying diet. 

5. Adequate treatment must consider every aspect of the patient’s 
welfare. 

6. The results of treatment are indicated. 

IX. Conclusions. 1. Ileal regurgitation is not a normal con- 
dition. Disregard of its existence does not promote health. 

2. The existence of ileal regurgitation may be demonstrated with 
ease and certainty. 

3. In unselected gastro-intestinal material a frequency of 20 to 30 
per cent, of ileal regurgitation is to be expected. In a consecutive 
personal series of 50 chronic intestinal invalids the frequency of 
ileal regurgitation was SO per cent. 

4. Marked improvement in tlie general condition of 86 per cent, 
of this series of chronic intestinal invalids resulted from treatment 
directed in part toward relief from the results of the ileal regurgita- 
tion itself and directed in part toward improving the general condi- 
tion of the patients. 

5. With easy diagnosis assured and the possibility of obtaining 
satisfactory'^ results by non-surgical treatment sufficiently demon- 
strated, the physician who prefers to continue to ignore the existence 
of ileal regurgitation may expect to have his patients suffering from 
ileal regurgitation take matters into tlieir own hands if they find 
themselves continued in a medieval status of medical neglect with 
regard to progressive treatment of their malady. 
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THE SIGNIFICANCE OF SMALL AMOUNTS OF SUGAR IN THE 

URINE. 


By Ludwig Kast, MX>., Emma L. Wardell, M.S., 

• AKD 

Victor C. Myers, Ph.D., 

new tore. 


(From the Department of Medicine and the Laboratory of Pathologic Chemistry 
^cw 1 ork Postgraduate Medical School and Hospital.) 

^ 1 HE clinical interpretation placed upon glycosuria has been sub- 
ject to a constantly changing point of view for a number of years 
past. Not satisfied with the mere finding of sugarl the nriiTe 
chmeal investigators first endeavored to determine the percentage 
content of the sugar later the total amount excreted in tSySour 
hours and still later by bringing this twenty-four-hour exerrtion into 
relation with the carbohydrate intahe, they sought to ascer tahi t] e 
balance belwccn this intake and the sugar output. a t mfi? 

as ob..erved that not only carbohydrates but al..o protchis phra 
I art in the production of glycosuria in advanced ca'^es of diabetes 
an observation which indicated the need of carcfnllv holor, ‘ ’ 

total food intake acain^t the <=uirar ^ balancing the 

harfs for dinpoMraSS ^ “ « 

I uring this period it was gcnerallv understood that tbo 1 « ni 
IHTsoa excretes .,o aiigar and tlmt sugar iu tha urine is iall.Xgic' 
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althougli contributions to the literature made occasional reference 
to the fact that sugar may appear in the urine of healthy individuals 
under exceptional conditions. 

It also came to be understood that different individuals show a 
different tolerance to the amount of carbohydrate in their food, 
and that if this is exceeded there results a temporary or so-called 
alimentary glycosuria. On the other hand, clinical experience show- 
ed that many cases of diabetes remain, so to speak, actively diabetic 
even though they may show no sugar in the urine, for the apparent 
reason that renal complications gradually raise the threshold point 
of sugar excretion.^ ' Thus it came to be recognized that the degree 
of hyperglycemia and the sugar threshold are the determining 
factors of the glycosuria. The whole problem of sugar tolerance 
was therefore put upon a more fundamental basis. The blood sugar 
now came to be recognized as the most important test in diabetes. 

Normally the tlrreshold point of sugar excretion is close to 0.16 
per cent, blood sugar. Under conditions of health and in the early 
stages of diabetes it is perfectly safe to regard the appearance of 
sugar in the urine as an index of the hyperglycemia. In fact, some 
recent observations lead us to believe that after all this may be the 
more sensitive method of detecting a lower carbohydrate tolerance 
provided we have a method sufficiently delicate to estimate the 
amount of sugar actually present in normal urine. 

Recently, Stanley R. Benedict,^ the originator of the well-Icnown 
qualitative and quantitative reagents for sugar in the urine, as well 
as of the most satisfactory method for blood sugar estimation, has 
introduced a reliable procedure for determining small amounts of 
sugar in urine. Data obtained with the aid of this method give us a 
much more correct appreciation of glycosuria, or glycuresis,® as 
Benedict prefers to term it, than we formerly possessed, and it is 
with this topic that the present paper is particularly concerned. 

Although we have long had accurate methods for the quantitative 
determination of abnormally large amounts of sugar in urine the 
adaptation of the same methods to the analysis of urines containing 
small amounts of sugar (less than 0.5 per cent.) has met with only a 
very moderate degree of success. Since the failure to secure accu- 
rate results with urines of low sugar content was due in large part 
to the interfering action of creatinine, Folin^ suggested the pre- 
liminary removal of this substance by precipitation with picric 

' Alyers and Bailey: Jour. Biol. Chcni., 1015, xxiv, 147. Bailey: Arch. Int. 
Alcd., 1919, xxiii, 455. 

- Jour. Biol. Chem., 1918, xxxh’, 195. 

’ Benedict, Osterberg and Neu'udrth: Jour. Biol. Chem., 1918, xxxiv, 258. As 
Benedict has pointed out, glycosuria implies a sudden point at which sugar appears 
in the urine. Since there is no such point the term is misleading, and Benedict 
has suggested the term “glycurcsis” as indicating an increase of sugar but not a 
new appearance of sugar in the urine. 

t Jour, Biol. Chem,, 1915, xxii, S27, 
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acid. With this procedure he demonstrated qualitatively the 
presence of sugar 'in normal urine. At about_ this time one ot 
was also seeking a satisfactory way of determining the sugar content 
of normal urine and devised a procedure combining the advantages 
of Folin’s preliminary picric acid precipitation and the well-known 
color reaction between picric acid and glucose in aUcaline solution. 
This latter reaction had aheady been used in the estimation of sugar 
in blood und is easily adaptable to tbe estimation of sugar in the 
urine filtrates. Although later work has shown that the figures 
olitained with this technic are probably higher than the true sugar 
values, nevertheless the figures show not only the quantity of sugar 
present in hourly specimens of normal urine but also the effect of 
glucose ingestion. 

Recently, however, work in this direction has been greatly 
stimulated by the publication of the new Benedict-Osterberg® 
method for the determination of sugar in normal urine. This, too, 
is a modification of the Lewis-Benedict method for estimating sugar 
in blood, but possesses a marked advantage over all previous 
methods in the use of a mercuric nitrate solution for the preliminary 
precipitation of all interfering substances — creatinine, uric acid, 
pclj-phenols and glucuronic acid. By combining the use of this new 
precipitant with a carefully controlled use of the original color 
reaction the authors have devised a method by which they can 
determine what they believe is very nearly the true sugar (reducing 
carbohydrate) of normal urine. In the experiments reported thus 
far they do not difierentiate glucose qualitatively but simply 
determine the total sugar and the sugar fermentable by yeast, by 
difierence.'^ 

In the work reported below we have made use of the Benedict- 
Osterberg technic essentially unchanged.® For the determination 
of total sugar, however, we have obtained uniformly satisfactory 
results by using only 10 c.c. of urine and making the subsequent 
filtrations tluough small filter papers, but without the aid of suction. 
In the development of the color we have employed tubes graduated 
to ^15 and 20 c.c. instead of 12.5 and 25 c.c. as suggested by Benedict. 

The general plan of our observations was to follow the hourly 
elimination of sugar for several consecutive hours, both in normal 
inflividuals and in those with a lowered sugar tolerance, in order to 
observe the effect of ingestion of food, the relation of sugar content 


* Myen?: Proc. Soc. Ext). Biol, and Mod., 101 5-1 C, .xiii- 17S 
» Benedict and Ostcrlxirf:; .lour. Biol. Chein., 1918. xxxiv, 195 
■ BencHiict .and OMcrljcrE; Studies in Carlwliydratc -Metaliolism. I A Prelimi- 
nar>- on the Sucar E imination in the Urine of the Xonnrd Do?, Jour. Biol. 

Chinn . l. U sxxiv. .09. Benedict. Ostcrlw? .and Xeuwirth: Studies in Carboi 

okJdw'S; ■"■•'T.o-i •coi.oio 
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to volume and tlie relative value of the ordinary qualitative test 
(Benedict’s) compared with the new quantitative one. In every 
case the experiment was started at 10 a.m., since at that hour the 
assimilation of breakfast was practically complete and the process 
of carbohydrate metabolism might reasonably be assumed to be at 
its lowest day level. 


TABLE I. — CASES AVITH NORMAL CARBOHYDRATE TOLERANCE. 


Hour. 

Volume, 

c.c. 

Benedict’s 

qualitative 

test. 

Total sugar. 

Fermentable 

sugar. 

Unfermcnlablc 

sugar. 



Per cent. 

Mg. 

Per cent. 

Mg. 




CASE 

R. T. 





10 to 11. . 

110 

— 

0.025 

28 

43 

14 

57 

14 

11 to 12 . , 

475 . 


0.004 

19 

26 

5 

74 

14 

12 to 1 . . 

290 

— 

0.011 

32 

47 

15 

53 

17 

1 to 2 . . 

255 


0.013 

33 

55 

18 

45 

15 

2 to 3 . . 

170 

— 

0.044 

75 

39 

29 

61 

46 

3 to 4 . . 

140 

— 

0.040 

56 

43 

24 

57 

32 

4 to 5 . 

330 


0.010 

30 

53 

19 

47 

17 


1770 



279 


124 


155 




CASE 

W. 





10 to 11 . . 

25 


0.099 

26 

46 

12 

54 

14 

11 to 12. . 

24 


0.103 

20 

65 

17 

35 

9 

12 to 1 . . 

30 

-i- 

0.152 

46 

76 

35 

24 

11 

1 to 2 . . 

42 

+ 

0.144 

61 

82 

50 

18 

11 

2 to 3 . . 

44 


0.064 

28 

61 

17 

39 

11 

3 to 4 . . 

27 


0.070 

19 

63 

12 

37 

7 

4 to 5 . 

94 

_ 

0.039 

37 

59 

22 

41 

15 


286 

i 


243 


165 


78 


Case R. T. Dinner at 11.30, consisting of cream soup, mashed potato, lima beans, 
corn starch, bread and butter, milk 

Case W. Dinner at 11.30, consisting of baked potato, cream soup, fish, corn starch, 
milk. 


Table I shows hourly sugar excretions of tivo patients with 
normal sugar tolerance. Both of these cases show clearly the 
gradual increase in the actual amount of sugar excreted after the 
ingestion of food. Moreover the figures for Case W show the im- 
portance of determining the actual number of milligrams of sugar 
rather than the percentage of sugar excretion. Although the actual 
quantity of sugar excreted ivas slightly less than that excreted by 
Case R. T., yet oning to the relatively small volumes several of the 
specimens from Case W. gave definitely positive qualitative reactions. 
Despite this fact, however, the rate of sugar excretion is perfectly 
normal in both cases, as observation of a large number of indivdduals 
would indicate that a normal adult excretes about 1 gm. of reducing 
sugar in twenty-four hours. 
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TABLE II.— CASE (l. F.), -UTTH SLIGHTLY LOATORED 

TOLERiUSrCE. 


CARBOHYDRATE 


Hour. 

Volume, 

c.c. 

Benedict’s 

Total sugar. 

Fermentable 

sugar. 

Unfcrmcntablo 

sugar. 

test. 

Per cent. 

Mg. 

Per cent. 

Mg. 

Per cent. 

Xlg. 

10 to 11. . 

85 



0.044 

37 

49 

18 

51 

10 

11 to 12 . . 

40 

=b 

0.079 

32 

19 

G 

81 

26 

12 to 1. . 

51 


0.928 

473 

G5 

308 

35 

165 

1 to 2 . . 

G5 

+ + 

O.GIO 

397 

78 

309 

22 

88 

2 to 3 . . 

47 


0.0G7 

32 

59 

19 

41 

13 

3 to 4 . . 

05 

-t- 

0.047 

45 

44 

20 

50 

25 

4 to 5 . 

29 


O.OGO 

18 

44 

10 

5G 

8 


412 



1034 


690 


344 


Dinner at 11.30, consisting of 200 c.c. of broth, potato, chicken, two slices of 
bread, rice pudding, 180 c.c. of milk. 


TABLE III. — CARBOHYDILVTE TOLERANCE OF DIABETIC PATIENT 
(a. MCW.), MORNING URINE REPORTED “ SUGAR-FREE” FOR 
TBT5L^T3 DAYS FOLLOMTNG TREATMENT. 


Hour. 

Volume, 

c.c. 

Benedict's 

tjualitativc 

test. 

Total sugar. 

Fermentable 

sugar. 

Unfcrmcntablo 

Sugar. 

Per cent. 





Me. 




TEST 

I. 





10 to 11 . . 

140 

— 

0.015 

21 

48 

10 

52 

11 

11 to 12. . 

340 

_ 

0.010 

34 

58 

23 

32 

11 

12 to 1. . 

45 

— 

0.040 

21 

21 

5 

79 

10 

1 to 2 . . 

22 

— 

0.085 

18 

11 

2 

89 

10 

2 to 3 . . 

92 

+ + 

0.820 

754 

90 

720 

4 

34 

3 to 4 . . 

GO 

“T 

0.148 

89 

74 

60 

20 

23 

4 to 5 . . 

3G0 

— 

0.035 

12G 

78 

98 

22 

28 


1059 



10C3 


924 


139 




TEST 

II. 





lOtoll. . 

33 

— 

0.072 

24 

46 

11 

54 

13 

11 to 12. . 

! 2G5 


O.OOG 

22 

41 

9 

59 

13 

12 to 1 . . 

145 

+ 

0.290 

420 

92 

387 

8 

33 

1 to 2 . . 

150 

+ + + 

2.920 

4,370 

99 

4,332 

1 

38 

2 to 3 . . 

145 

+ + + 

4.4,50 

0,453 

99 

0,414 

1 

39 

3 to 4 . 

300 

*r 4” 

0.980 

3.528 

98 

3,449 

o 

79 

4 to 5 . . 

535 

*f 

0.320 

1,712 

95 

1,027 

5 

85 


1C33 

i 

i 

1 

10,529 

1 

10,229 

1 

1 

300 


Vr consisting of 240 c.c. vegetable soup, broiler, stuffed 

potato, bread and butter, spin.ach, ice-crcam, lady-fingcr, tea. “lunea 

Test II. Dinner .at 11. .30, consisting of baked potato, two slices of bread and 
butter, ctip of custard. ISO c.c. of tnilk. 


I hat shcht inipairment of^ sugar tolerance may easily pass un- 
notiectl in routine urine examinations is demonstrated bv Ca'^e L P 
Ivoiitine specimens taken before breakfast (morning urines) were 
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consistently reported as negative, but one lioiu- after the ingestion 
of luncheon the actual sugar excretion rose from 32 mgm. per hour 
to 473 mgm. per hour. Hourly specimens from 12 until 2. o'clock 
gave a marked positive reaction, and in a period of two hours there 
was excreted a total of 870 mgm. of sugar, a quantity almost equal 
to a normal twenty-four hour output. 

These figures serve to call attention again to the well-known but 
often neglected fact that in diabetes the customary qualitative 
routine examination of urine is frequently of very little value. 
These examinations are usually made on a specimen collected before 
breakfast, perhaps twelve hours after the last meal has been eaten. 
Under such conditions the urine may show no effect from the last 
ingestion of food, and the test may give very misleading results. 

Such a case is reported in Table III, This patient had been 
reported “sugar-free” every day for twelve consecutive days. The 
results tabulated here, however, show that in a single hour after 
a low carbohydrate luncheon the patient excreted 754 mgm. of 
sugar, while three hours after a moderate carbohydrate intake the 
excretion was 6.5 gm. 


TABLE IV . — OBSERVATIONS ON F. T., A MILD DIABETIC OF 
LONG STANDING. 


^ Hour. 

■j 

Benedict's 

qualitative 

test. 

Total sugar. 

Fenncntabla 

sugar. 

Unformcntable 

sugar. 

Per cent. 





Mg. 

10 to 11. . 

107 

+ 

0.245 

262 

83 

218 

17 

44 

11 to 12. . 

62 

+ + + 

1.C60 

1030 

98 

1011 

2 . 

10 

12 to 1 . . 

59 

+ 

0.300 

127 

87 

110 

13 

17 

1 to 2 . . 

52 

+ 

0.072 

37 

59 

22 

41 

15 

2 to 3 . . 

47 


0.050 

24 

33 

8 

67 

16 

3 to 5 . 

150 

— 

0.031 

46 

50 

23 

50 

23 

5 to 6 . 

50 

— 

0.060 

30 

43 

13 

57 

17 


527 



1556 


1405 


151 


Breakfast at 10 o’clock, containing about 50 grams carbohydrate. 


From a clinical point of view the data presented in Table IV are 
perhaps the most interesting of any we have obtained. F. T. has 
had diabetes for several years, but on a restricted diet has been 
“sugar-free.” Recently, however, while making the Benedict 
qualitative test on his own mine he obtained a positive reaction. 
Similar tests for several successive days gave negative results, but 
in spite of this he came to the laboratory for blood and urine exami- 
nations. At our suggestion he made no change in diet but ate his 
regular 50 gm. carbohydrate breakfast at 10 o’clock, collecting 
specimens hourly there^ter. It is interesting to note that during 
the second hour after breakfast the percentage of sugar was 1.6, 










PACKARD, flood: PATHOGENESIS OF ACUTE LEUKEJIIA 883 

Ijnt (luring the fourth hour it dropped to 0.07 per cent., and after 
the fourth hour the qualitative test gave a negative result. Obvious- 
ly in such cases as b'. T. the ordinary qualitative test on an occasional 
specimen may be very misleadmg. 

Further presentation of figures seems unnecessary in order to 
emphasize the practical value of the work outlined above. The 
use of the method demonstrates more clearly than ever before the 
error of the idea that glycosuria is a sudden phenomenon. The 
elimination of sugar through the urine is a continuous process, quite 
independent of the volume of the urine, but showing a definite 
increase after the ingestion of food. This increase in absolute 
quantity of sugar in the urine, or glycuresis, as Benedict calls it, 
follows in a greater or less degree the mere process of digestion, 
although the aetual food consumed may contain no sugar whatever. 

Along with this deeper conception of sugar excretion the new 
method affords tlie clinician valuable aid in the attempt to diag- 
nose and treat cases in which as yet the sugar tolerance is only 
slightly lowered. Because of the low concentration of the sugar 
in the urine the old qualitative tests with copper solutions may 
frequently give misleading results in cases of slightly lowered sugar 
tolerance, but the use of the new teehnie on a tw’^enty-four hour 
specimen makes an accurate determination of the exact sugar output 
a relatively simple matter. An occasional determination of this 
sort could scarcely fail to be of far greater value in the treatment 
of the case than the eustomary qualitative analysis. 

Conclusion. It would appear from qualitative sugar observations 
on hourly specimens of urine, a few of which are given in the present 
paper, that the results obtained with the usual qualitative tests 
made upon specimens of urine taken at random, or even in the 
morning before breakfast, are quite misleading as regards the 
carbohydrate tolerance of the patient. 


PATHOGENESIS OF ACUTE LEUKEMIA: REPORT OP A CASE OF 
ACUTE MYELOBLASTIC LEUKEMIA, WITH THE ASSOCIA- 
TION OR COMPLICATION OF VINCENT'S ANGINA. 


By IMaurice Pack.\rd, M.D., 

AKD 

Edw.uid P. Flood, ]\I.D., 


(1 rom the DcraTtnicnt of Medicine, Gouvcrncur Hospital, Dr. Camac, Director.) 
P.VTiENT, R. M., nativity, Poland; occupation, operator; aged 
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Family Ilidory. Ignorant of conditions of relatives in Poland. 
Knows of nothing unusual in family. 

Previous History. Patient is married. In addition to her house- 
hold duties she worked daily as an operator in a clothing factory. 
Usual diseases of childhood. Denies venereal infection. Her 
health has always been good. She has been married seven months. 
No pregnancies. Menses regular. No previous attacks. 

Present History. Patient was in excellent health imtil two weeks 
prior to admission. Her illness dates from a day on which she 
washed her hair, and before it was dry she went into the street to 
do her marketing. Shortly after her return there developed a 
severe headache, and her ears, neck and shoulders pained her. 
These complaints continued, and shortly afterward she noticed a 
sore on the mucous membrane of the right cheek. This rapidly 
spread until it involved the gums of the upper right alveolar ridge 
and the mucous membrane of the hard palate. Coincident with the 
extension of the lesion in the mouth there developed a swelling under 
the jaw, first on the right side and then on the left side. As this 
swelling increased in size it.became difficult for her to swallow or to 
speak. She carmot state whether she had a fever. She was refused 
treatment for her mouth lesion at one of the hospitals of the city. 
A neighbor cared for her, with various mouth washes, until the odor 
from the sore in the mouth became foul. Patient then sought 
admission to the hospital. 

General Appearance. Recumbent adult; female; pallor marked; 
face and neck swollen; some difficulty in breathing. 

Eyes; Pupils equal and regular, react to light and accommoda- 
tion. Mouth: Patient breathes through the open mouth; teeth 
in poor condition; gums slightly congested; no bleeding from gums; 
there is a foul-smelling, black, membranous exudate, with a well- 
defined margin on the roof of the mouth extending slightly beyond 
the midline on the left and continuous with a like lesion on the gums 
of the right upper alveolar ridge; there are several lesions of similar 
appearance on the right cheek, the left cheek and the left upper 
alveolar ridge on its external surface. 

Tongue: Slightly swollen; no leukoplakia or otlier lesions. 

Throat: Swelling of right peritonsillar tissue; right tonsil promi- 
nent but is free of exudate; pain and fluctuant sensation elicited 
pressure over the right antitonsillar pillar; there is inability to 
separate the jaws more than three-quarters of an inch. 

Neck: Painful, massive and conglomerated swelling of sub- 
maxillary lymph nodes on both sides, the right more prominent 
than the left. 

Heart; No enlargement; no thrill; no abnormal, impulse; rate 
increased; no murmurs; sounds feeble. 

Arteries: Negative. 

Pulse: Tension fair, quality poor. 
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Lungs; Slight dulness; cogwheel breathing at right apex pos- 
teriorly; clear and resonant elsewhere. 

Abdomen; Scaphoid; no rigidity; no masses. 

Liver; Not enlarged. 

Spleen: No enlargement made out on percussion and palpation. 
Kidneys: Not felt. 



Skin : Pronounced eczema of scalp; numerous small hemorrhages 
along hair line of forehead. 

Skeletal Structures: Negative. 

L>anphatic System; Discrete and shotty enlargement of post- 
cervical, epitrochlear and inguinal ljunph nodes. 

Reflexes; Present and active. 


CLINICAL P.VTIIOLOGY. 

March S, 1020. Or/nr. Transparency, cloudy. 
Color, amber. 

Reaction, alkaline. 

Albumin, hca\y cloud. Glucose, 0. 
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Stained smear of^mouth lesions shows many spirilla and fusi- 
form bacilli. 

Acetone, 0. 

Casts, many. 

Leukocjdes and pus, few white cells. 

March 8. Culture of mouth lesions negative for Bacillus 
diphtheria. 

blood examination. 

March 9, 1920. Leukocytes, 190,000. 

Number of cells counted, 300. 

Polynuclears, 290. 

Transitionals, 15. hlarch 10, Wassermann negative. 

Lymphocytes, 26, 

Myelocytes, 18. 

Myeloblasts, 10. 

Hb. per cent., 60. Instrument, Sahli. 

Erjdhrocytes, 2,950,000. 

Normoblasts, 2. 

March 12. Blood smears, reported by Dr. L. Unger, showfed 
nucleated red blood cells together with anisocytosis and poikilo- 
cytosis. There is a tremendous increase in the number of white 
blood cells, which are chiefly myeloblasts. One per cent, myelo- 
genes, a forerunner of the myeloblast is present. A large percentage 
of the myeloblasts show evidence of considerable degeneration. In 
the body of some myeloblasts an erythrocyte is seen. This ingestion 
of eryt^ocytes is evidence of the terminal stage of the disease. 
A small percentage of myelocytes are present. 

The smear stained for the oxidase reaction is positive. The 
differential count of the white blood cells on March 10, 1920, date 
of death, were as follows: 

Polymorphonuclears: Neutrophiles, 3 per cent.; eosinophiles, 0 
per cent.; basophiles, 0 per cent. 

Small lymphocytes, 3 per cent. 

Large lymphocjdes, 0 per cent. 

Myeloblasts, 90 per cent. 

Myelocytes, 3 per cent. 

Myelogenes, 1 per cent. 

Anisoc^'tosis, moderate. 

Poikilocytophilia, moderate. 

Polychromatophilia, none. 

REPORT OF SOCIAL SERVICE EWESTIG.iTION. 

Home of patient fairly clean; no stove in rooms; patient did cook- 
ing on neighbor’s stove; patient and husband worked dming day; 
neighbors state that their food was apparently adequate and of good 
quality. 
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March 8. Patient examined by nose and throat consultant. 
Suspicion of scorbutus. Findings: marked necrosis of the lower 
jaw. Severe tenderness on pressure over the right canine fossa. 

March 9. Patient breathing easier ; less apathy ; no improvement 
in mouth lesions. 

March 11. Patient mueh weaker; takes no food; marked inspi- 
ratory dyspnea. 

Diagnosis: Aeute myeloblastic leulcemia. 

Treatvicnt: Consisted of arsphenamin locally to mouth and 
intravenously. 

^^^len one has the opportunity of studying a case of acute leukeinia 
he must necessarily be impressed with its peeuliarly infectious-like 
type of onset and course. Yet strange as it may seem to him the 
conclusion that acute leukemia is an infection has been held as 
untenable by a number of competent -investigators. 

Since the day of Newman, who in 1870 showed the marrow lesions 
in leukemia, the contention of Lowitz, who held that leukemia was 
a disease of the blood itself, has been discarded. Although the 
bone-marrow, and especially the lymphoid tissue of true bone- 
marrow, has been accepted as the principal affected tissue, yet the 
exciting cause is still surrounded Avith a great deal of uncertainty. 
The widespread oceurrence of leukemia in all animals, aecording to 
Warthin, speaks against infection and corresponds to a neoplastic 
groAvth. One cannot help wonder if it is a tumefaction or a sarcom- 
atous condition (Banti), why the condition does not .progress in 
a steady advance and why the blood does not correspond to the 
condition. The peculiar remissions which occur so frequently do 
not correspond to the usual course of a tumor. The spontaneous 
bona fide cases of cure, which occur in myeloblastic leukemia, again 
seem to us to oppose the theory of tumefaction, A white blood 
count under 25,000, notwithstanding the number of myelogenes, 
myeloblasts or other cells, augurs well for the patient, and a cure in 
such instances can at least be hoped for. 

Although no specific organism has been satisfactorily demon- 
strated as the etiologic agent in leukemia, still there has been quite 
an accumulation of corroborative evidence that the basic factor in 
its production must be an infection. 

Ellerinann and his co-Avorkers in Copenhagen claimed to have 
produced either myeloid or Ijinphatic leukemia or an anemia Avithout 
leukemia in chickens by means of a filtrablc A'irus. Although his 
Avork has been impressiA'c, still others and A'ery competent AA'orkcrs 
Avere Ainable, Avith practically the same technic to produce his results. 
It is AA'cll to recall here that chicken leukemia is not exactly like 
human leukemia for chickens do not haA'e lymph nodes, with the 
exception of the cerA-ical region, and this corresponds histologically 
to the tlnnuis in the human. Clinically therefore Ave Avould not 
liavc any h-mphatic SAvellings, an important sign in true leukemia. 
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The literature abounds with other claims of certain bacteria 
producing the lesion. Cabot presents an interesting contribution 
but not conclusive by any means, because of tlie dangers of coinci- 
dence, of a nurse who became a victim of leukemia while nursing a 
leukemic patient. Again, there have been the stories of the epidemic 
of leukemia, one in the valley of Enz in 1905 and another in Toulouse 
in 1912. The stories of these epidemics can hardly stand the light 
of day, as the record, for instance in Toulouse, of 18 cases of all 
classes of leukemia in twenty-two months wherein previously 
leukemia was very rare in this region, counts very little as a bullet- 
proof conclusion. 

In rebuttal of their evidence and thinking from an infectious 
standpoint, it is rather hard to reconcile the incontrovertible proofs 
of cases wherein a number of leukemic mothers have given birth 
to healthy children. There are at least a dozen of such instances 
in the literature. 

There is no question that the clinical symptoms, such as the 
temperature, swollen spleen, hemorrhagic condition of the mouth, 
tonsils and intestinal symptoms, would make one favor an infectious 
origin, but in leukemia we have so many secondary invaders that it 
is difficult to recognize just what sjunptoms are really leukemic and 
just what are due to a secondary invader. 

Dorothy Reed, in her opinion, has summed up the evidence very 
tersely when she says that it is due to some chemotaxis in some part 
of the body, with a peculiar predilection for myeloid tissue. 

Packard and Ottenberg have described a peculiar leukotoxic 
state in the lymphatic variety. 

Bearing upon our own work it is well to recognize that in lymphatic 
leukemia about one-tenth of the leukocytes . are absolutely in a 
degenerative state, and in one case reported by Emerson the leulco- 
cytes would not stain at all. 

It is interesting to note that Rotky, in 1900, stated that the blood 
in leukemia has no agglutinating power to bacteria and that, to my 
mind, not only explains the apparent incapacity for production of 
antibodies, but also explains the lack of resistant power in leukemic 
patients to otherwise harmless infections. Again, it gives us a 
practical clue to the number of bacteria which have been brought 
forv'ard as the specific etiologic agent. 

Sondern, in a personal commrmication (although he feels that he is 
not quite justified to report this) feels that in a number of instances 
Vincent’s organisms might have been the exciting factor. He 
has found Vincent spirillum and the fusiform bacillus in tv’enty-two 
cases, and in two cases he is convinced that it preceded the leukemia 
and was the important agent in causing the condition. In tv'o other 
cases he has had a lymphemic state with over 95 per cent, of Ijtu- 
phocj’tes. In one case of a child, nine years elapsed before the blood 
returned to normal and in another case an interval of five years 
before the blood again became normal. 



best; contents of the stojiach 


SS9 


Again and again I am seeing severe IjTnphemias with symptoms 
of leukemia, which after a time proceed to get well so that we neces- 
sarily hesitate now and then to give a hopeless prognosis as one 
ought to if he were absolutely certain that he was dealing with 
leukemia. 

In the army Vincent’s angina was considered a very harmless 
infection. It was found most often in trench mouths. But in our 
experiences when it is associated with leukemia it is a most potent 
factor in producing an early death. 

To summarize then the complete story of the etiology, leukemia 
still has an unfinished chapter. The evidence in favor of an infec- 
tious theory is rather preponderating, but still far from conclusive. 
The best we can say as to its causation is to requote Dorothy Reed, 
when she concluded that it is due to some chemotaxis, with a special 
predilection for the bone-marrow. 
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THE CONTENTS OP THE STOMACH: ITS STUDY AND 
INTERPRETATION. 

By Elbridge J. Best, hl.D., 

6AK FK.\NCISCO, CAME. 

By glancing through the literature one sees the wide acceptance 
of the small tube as a means of removing the stomach contents by 
the fractional method, thus enabling one to study the activity of the 
stomach continuously over a period of hours. ' Although used bv 
Europeans as early as 19 12,^ it was first brought to the attention o*f 
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the American profession by Rehfuss= in 1914, who later enlarged 
upon the benefits to be gained by the “fractional” study of the 
stomach contents. Our knowledge of the stomach activity as well 
as our ability to diagnose pathologic conditions has increased thereby 
manyfold. Much constructive work has been done by Crohn^ 
and others. Yet the impression one gets from the literature is that 
each worker has many little points in technic and methods of 
procedure that differ from the others and which are never clearly 
explained in print. For that reason it seems wise to state our 
method of studying the stomach contents in the clinic' in an attempt 
to keep this phase of stomach examination more uniform and 
possibly promote wider discussion and use. 

The procedure is as follows: The evening before the test the 
patient is instructed to eat two or three prunes or raisins before 
retiring. He appears at the clinic at 8 a.m., having taken nothing 
since the night before. A Rehfuss- tube is passed and the contents 
of the fasting stomach completely removed, measured and examined. 
The technic of introducing this tube was described in a former paper, 
from which I quote; "This is done by having the patient open his 
mouth and say 'Ah.’ ” The metal tip is dropped behind the tongue 
and the patient swallows. To prevent gagging and retching the 
patient takes deep breaths. "When this is done the tube can be 
passed to the 50 cm. mark with hardly an unpleasant sensation to the 
patient. When down the tube is kept to one side of the throat 
and causes very little annoyance. During this period the patient 
can talk, read or devote his attention toward any minor employ- 
ment to pass the time. Saliva is frequently abundant. The 
patient is instructed to spit this out, not to swallow it.” The tube 
is removed and the patient is given an Ewald test breakfast. (An 
oatmeal gruel is used by Crohn, given with the tube still in place. 
Others, I have learned, feed the gruel through the tube. However, 
if one wishes to reach as nearly the normal secretion as possible, 
it seems logical to avoid having a tube interfering with mastication 
or depriving the patient of the stimuli of taste and chewing. It 
seems a small but very essential point to bear in mind the physiology 
of the digestive secretions as is demonstrated by the works of 
Pawlorv^ and B oldyreff .® Also I have determined the HCl deficiency 
of the oatmeal gruel and find it quite the same as that of bread and 
water. I therefore feel the advantage lies with the simple bread 
and water meal which demands definite mastication.) 

One-half hour following the beginning of the meal the tube is 
again introduced and 3 to 5 c.c. of contents removed. This is 
repeated every fifteen minutes until the two-hour period. At that 
time all the contents is removed, measured and tested. Each time 
the sample is withdrawn I insist on a little air being blovm back, 
both before and after, to assure the purity of each specimen. 

Such a procedme gives us abundant information. Motility, re- 
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tention, hypersecretion, presence or absence of normal and abnormal 
acids and ferments, bleeding, presence of pus or exfoliating gastric 
mucosa, abnormal albumin and malignant cells can be determined. 

In the contents of the fasting stomach the presence of prune or 
raisin skins speaks for retention. Normal stomachs twelve hours 
after a meal contain less than 100 c.c. of contents. Over this 
amount is found in retention and hypersecretion cases. The con- 
centration of acid varies greatly from no free HCl and low total 
to very high acid which may be almost pure HCl. The presence of 
bile in these specimens is quite normal. One of the most important 
items in the* study of the fasting contents is that of the microscopic 
elements. Here we look for pus and blood cells, the character of 
the gastric epithelial cells and the presence of cells with mitotic 
figures representmg malignancy, which incidently are very rarely 
seen. The cells are studied in the fresh and stained preparations. 
Yeasts and flagellates may be found or Boas-Oppler bacilli may be 
seen when present. For the more complete study of the microscopic 
elements, as described by Leoper and Binet,'^ while the tube is in 
the stomach one can introduce 30 c.c. of normal salt solution and 
immediately withdraw it, centrifuge the fluid and study the sedi- 
ment in the fresh and stained condition. When malignancy may be 
suspected, modifications of the Wolft’-Junghaus and allied tests can 
be carried out for the presence of abnormal albumin and proteolytic 
ferments. 

The removal of only a few cubic centimeters of stomach contents, 
during the two-hour observation, is to prevent one from removing 
too large a quantity each time and thus interfere with the stimulation 
of the meal on tlie stomach secretion. Also bj^ using 1 c.c. of content 
and titrating vdth yj-y normal sodium hydrate the buret reading 
gives the same figure as the use of 10 c.c. of content and one-tenth 
normal sodium hydrate. 

For studying the presence of the ferments in the patients who 
show no free HCl during the two-hour period the one-hour specimen 
is selected, filtered and incubated with coagulated egg-albumen as 
is ordinarily carried out.® 


After having determined, by titration, the amount of tenth normal 
hydrochloric acid and total acid in 100 c.c. of the fasting contents 
and in tlie fifteen-minute samples over the two-hour digesting period 
to properly sUidy the findings obtained it is necessary to plot curves 
using the acid values as ordinate and the time as'abscissa, which 
portray the actual progress of the acid concentration. In other 
words, we gra])hically visualize the ever-changing chemical condi- 
tion as It exists m the stomach during that period of digestion 
cx.mmncd. The advantage of these curx-es in its superiority over the 
older one sample test’* that a few clinics still plsist in using is 

““pS ‘“""S •-> single 
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These curves may or may not be of great value, depending upon 
how they are interpreted. Many clinicians, having expected to 
obtain direct conclusions from the actual acid values, have become 
discouraged with the fractional method and labeled it as quite 
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Fig. 1. — Type I, "normal,” fasting content 25 c.c.; apex in one hour; one and a 
half-hour drop, rvith recovery in one and three-quarter hours seen in duodenal 
regurgitation. 

unessential. The actual acid values mean very little. The shape 
of the curve means more. There are a few valuable points to look 
for in studying these curves: (1) Note the acidity of the fasting 
contents; (2) the apex of the curve; (3) the position of the curve in 
two hours; (4) the position of the HCl curve compared to the total 

80 

70 

CO 

60 

q40 

5 
< 

30 
20 
ao 


0 31 54 31 1 IM 1!4 131 2 

HOUR 

Fig. 2. — Type I, fasting content 50 c.c.; a sliglit variation between free and total 
acid curves but the shape is very similar; apex in one and a half hours. 

acid curve, that is, whether it follows the total curve regularly or 
takes an independent and verj’’ irregular course. 

There are five more or less general and distinct types of curves in 
which any fractional result will fall. By keeping these five types 
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ill mind and placing the curves received in their proper group a 
definite knowledge of the secretory and motor activity of the 
stomach is obtained which becomes a positive item to aid in diag- 
nosticating the condition at hand. Type 1 (Figs. 1 and 2) begins 
with a moderate fasting acidity and rises to the apex in from one to 
one and a half hours and a steady decline. The apex may be 60 
for total acid or 90. The free HCl curve follows total regularly and 
about twenty points below. This is considered the normal type. 

There may be breaks in the smooth continuity of the curve with 
large sudden drops in acidity, free and total acid acting parallel. 
Bile may be present with these drops. Such defects in the regular 
outline are due to a reflux of duodenal contents into the stomach 



0 H H 1 lU I'/a lU 2 

HOUR 


Fig. 3. — ^Type II, “ascending;” fasting content 50 c.c.; curvesslight and irregular; 
but respond similarly; high point in two hours; mucus gastric ccUs +; diagnosis; 
duodenal ulcer, ■vNitli recent hemorrhage. 

and are quite a normal event, as demonstrated by Boldyreff.® If 
blood is discovered with such duodenal regurgitation it is the one 
definite evidence of pathology in the duodenum (Rehfuss^®). 

The second tjqie of curve (Figs. 3 and 4) frequently lias a high 
fasting acidity, a quick drop occurring early after the test-meal and 
steady rise to the two-hour period. This is an ascending type of 
curve frequently showing the HCl steadily approaching the total 
acid curve until at the two-hour period the stomach content may be 
Jilmost pure HCl and of a value near 100. This tjqie is found in 
cases of gastric ulcer of not too long standing, frequently in duodenal 
uiccK, in recent gall-bladder infections and sometimes in subacute 
or chronic appendicitis. One cannot say, upon lookmg at a curve 
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of this “Here is a case of duodenal ulcer,” but it does repre- 

sent the existence of a definite abnormal condition, namely, a marked 
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Fig. 4. — ^Type II, fasting content 50 c.c.; few gastric cells and leukocytes; higli 
fasting, acid; sudden drop with meal and steady, rapid rise to apex in two hours; 
diagnosis; cholecystitis. 


h^Tjeractivity of the gastric secretory apparatus (Mc^^^lorter^0• 
This hyperactivity usually extends on to the next meal. Sometimes 
the apex is reached in or before one hour and from that point on 
the curve becomes almost a horizontal line, vdth occasionally the 
appearance of a sudden drop and quick recovery to the former level. 



Fig. 5. — ^Tjtjc III, ‘‘irregular,” fasting content 40 c.c.; mucoid; leukocytes 4-; 
free HCl, early absence, later low; irregular compared with total curve; total fairly 
normal shape; diagnosis: subacute gastritis. 


The third type (Fig. 5)Ishovrs a total acid curve of possibly normal 
or lov* value, taking a fairly normal course, but with the HCl curve 
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very irregular and not in the least syinmetrical witli the total 
curve. The difference between the HCl and total acid values is 
usually over 20. Such a curve is found in cases of subacute gastritis 
of not too long duration or in conditions that tend to depress gastric 
secretion, such as chronic infective processes located at distant 
points, as for instance the mouth, gall-bladder and appendix. e 
are dealing here with a depressing influence on the secretory mechan- 
ism, possibly in some cases a direct damage to the gastric cells. We 
are helped, in the microscopic examination of the fasting contents, 
by the presence of pus, the mouth being above suspicion, or eosin- 
staining gastric cells, which reveal an inflamed condition of the 
gastric mucosa. We And cases of marked gingivitis when purulent 
material is expressed from between the red, swollen gums and the 
teeth and a curve of tjToe three, the fasting contents showing many 
pus cells and squamous epithelial cells. It is reasonable to suppose 
there may be some local inflammatory condition of the gastric 
mucosa, but, without the presence of increased numbers of gastric 
cells, the conclusion is that the mouth infection is primary. In 
such cases a visit to the dentist for scaling and polishing the teeth 
will result in a large percentage of cures. 
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Fio. G. — Typo IV, fnslinp content 60 c.c.; leukocytes + + ; epithelial cclls + ; no 
free HCl until late; total curve low; diagnosis: chronic gastritis and esophagitis. 


The fourth tjqie (Fig, G) is really a progression of the third tjqDe. 
Here the total acid is moderately low, with a very low irregular HCl, 
reaching zero in one or more intervals during the two-hour period or 
only .appearing in one or two samples. Such a curve is found in a 
chronic gastric inflammation of long standing, in focal infection 
with systemic reaction, including tuberculosis and lues and in cases 
of malignancy. With tlie last-named condition one is helped at 
times by finding, in the microscopic elements, cells containing 
mitotic hgurc.s. ■ 

The fifth t%-pc (Fig. 7) is a curve showing the total acid as having 
a value of about 10, holding mostly to a straight line. No HCl is 
discovoretl at any time. All of the samples look .like a mixture of 
bread and water, with ])ossibly the addition of considerable mucus 
Ihe ferments .are entirely absent. With this curve we have the 
tMueal {Hidings in .achylia, which is not a disease but purelv a 
mamfetation of a deeper se.ateil process. Achylia has bLn con- 
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sidered more in detail in a recent paper It is ratlier rare to 
find this curve in gastric malignancy but is seen no less rarely in 
malignancy elsewhere. 
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Fig. 7. — ^Type V, fasting content, 20 c.c.; mucus +; square epithelial cells + + ; 
leukocytes ++; ferments absent; no free HCl; total curve a straight line under 10. 
This was a case of badly infected mouth and pulmonarj' tuberculosis. 


There is one other form of curve (Fig. S) occasionally seen in which 
the total acid is verj'^ low and no free HCl is found during the first 
hour, while the second hour result is definitely normal or similar 
to type 2. In this instance we are dealing with a psychic secretion 
(Rehfuss) during the first hour, showing inhibitory effect of nervous- 
ness, caused by the first introduction of the stomach tube, whereas 
in the second hour the chemical or normal secretion appears, unin- 
fluenced by external factors. Such a curve should be repeated, at 



Fig. 8. — “Psychic cun-e,’' no free HCl and low total first half of period, then 
rapid recovery to fairly high values. Patient thin and nervous. Result of second 
test similar to Fig. 1. 

which time one receives a normal curve complete for the two-hour 
period. 

Should a curve look unusual on the first day it is very advisable 
to repeat the examination once or twice. A steady tjTie of curve will 
then be obtained which gives the secretory picture for that patient. 
In many instances it has been a great help in realiziing just how 
tlie free HCl curve varies in its progress from the total acid curve, 
to plot, in a different color, a cuiwe for the difference between the 
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free and total acids. Normally, such a curve should be a straight 
line. Marked irregularity and unusual distance from 20 spells 
disturbance in HCl secretion. I have not been able to determine 
anything more specific in its interpretation. 

Regarding the amount of secretion recoverable from the stomach 
two hours after the meal was begun, insufficient number of normal 
cases haA’^e been examined to draAV conclusions. It Avould appear 
that over 100 c.c. of content definitely indicates a delay in emptying 
or an excess of secretion. This two-hour content usually contains 
but a small amount of starch, indicating most of the meal has passed 
the pylorus. The evidence of delay found in this last specimen, 
including the presence of over 100 c.c. of fluid, has been found to 
parallel the six-hour retention seen in the roentgen-ray examination. 

Summary. A metliod is outlined for the fractional stomach 
examination which makes it possible to complete all the tried tests 
of gastric study in two hours and gives connected pictirres of the 
secretion during this period. The procedure is simple and can be 
carried out by any practitioner with the aid of his nurse. The 
gastric curves are placed in five groups, no stress being laid on the 
actual acid figures, but emphasis is placed upon the position of the 
apex and the two-hour level of the curve, the difl’erence between the 
free and total acid curves and the behavior of the free HCl curve. 
By repeating an examination a more stable, reliable curve is obtained. 
By carefully following out the above procedure it is possible to 
become more intimately acquainted with the detail of gastric 
activity, thus making it possible to carry out treatment by diet and 
medication in a more intelligent manner as well as making diagnoses 
of gastric complaints more accurate. 
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Diseases oe the Nervous System. A Text-book of Neurology 
and Psychiatry. By Smith Ely Jelliffe, M.D., Ph.D. and 
William A. White, M.D. Third edition. Pp. 988; 470 engrav- 
ings and 12 plates. Lea & Febiger. Philadelphia. 

The third edition of the work of Dr. Smith Ely Jelliffe, of New 
York, and Dr. William White, of Washington, D. C., is constructed 
essentially on the same lines as the former two editions. The book 
is divided into three parts: 

Part I deals vdth what the authors call the “Physico-chemical 
Systems,” essentially vegetative and visceral neurology and the 
endocrinopathies. The recent advances made by study and 
research into the realms of the hormonopoietic system and vegetative 
neurology are incorporated into this chapter, and add much to its 
value. In it the authors endeavor to demonstrate more clearly the 
intimate relationship existing between the so-called ductless glands 
and tlie physiologic and pathologic processes in all the systems of the 
body, whether they be nervous, alimentary or bloodvessel. Many 
excellent illustrations and diagrams help to clarify this rather obscure 
subject for the student reader. 

Part II is devoted to tlie “ Sensorimotor Systems,” being mainly 
organic neurology. The various observations on living pathology 
which the great war afforded are judiciously used to augment this 
chapter. Peripheral nerve injuries and gunshot wounds of the 
brain and spinal cord are illustrated by many photographs and 
diagrams. 

Part III deals with tine “Psychical” or "Symbolic” systems. 
The principal additions to this part are the articles on the War- 
neuroses and so-called "Shell-shock.” An endeavor is made to 
show the relationship existing between the neuroses and the psy- 
choses and to demonstrate the mechanism involved in the causation 
and growth of these disorders. Psyclioanalysis, discussed in the 
opening chapter, is prominent throughout all of part three, and in 
the treatment of most of the volume the Freudian teachings can be 
discerned. 

Altogether the third edition is much wider in its scope than its 
predecessors and the facts which the authors have endeavored to 
emphasize, namely, the interrelation and interdependence of the 
various divisions of the subject upon each other, are more clearly 
portrayed than in tlie second edition of 1917. F. H. L. 
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The Diagnosis and TBE.miENT of Heart Disease. ^ By B. M. 
Brockbank, M.D. (Viet.), RR.C.P.; Hon. Physician Royal 
Infirmary, Manchester; Lecturer in Clinical Medicine, Dean or 
Clinical Instruction, University of Manchester. Fourth edition. 
Pp. 154. Ney^ York: Paul B. Hoeber, 1920. 


This volume is the outgrowth of Mcceri Sounds and 3fuv7nuTs, 
published in 1911, which was limited to cardiac auscultation. 
new volume, though larger by 100 pages, is still in pocket-book 
form,” which makes it handy for the student’s use. The first 120 
pngGS tire devoted Itirgely to the iofornia-tion to be derived by 
inspection, palpation, percussion and auscultation in normal and 
especially abnormal hearts. The emphasis laid upon the insidious- 
ness of endocarditis in children is commendable. The chapter on 
treatment is well considered. The medical student ivill find much 
solid information in small compass in this volume. The more 
mature student of cardiac disease today ivill prefer a volume 
wherein more space is given to the study of abnormal myocardial 
function. J. E. T. 


PuYSiCAn Basis of Heredity. By 'Thomas H. Morgan, Pro- 
fessor of Experimental Zoology in Columbia University. Pp. 
305; 117 illustrations. Plijladelphia and London; J. B. Lippin- 
cott Company. 


Of the recent advances in the study of heredity and Mendelism, 
none have been so productive in results as the experimental work 
of Professor Morgan and his colleagues. About ten years ago 
they began work with Drosophilia, the little fruit fly, and this 
form lias turned out to be the most favorable yet utilized in the 
study of heredity. In Drosophilia they have already found several 
Imndrcd factors which exliibit Mendelian segregation; its chromo- 
somes arc distinct and few in number; it is both hardy and prolific; 
it is easily handled in the laboratory, being reared in pint bottles 
and fed on small pieces of ripe fruits. These advantages have been 
utilized to the full and the author believes that, as a result, some 
of the basic problems of heredity have been solved. In fact the 
opening statement in this book is: “That the fundamental aspects 
of heredity should have turned out to be so extraordinarily simple 
supports us in the hope that Nature may, after all, be entirely 
approadiable. Her much advertised inscrutabilitj' has once more 
been found to be an illusion due to our ignorance.” The book 
deals with both genetics and cytology and the main thesis is the 
elirrunoMune theory of bcredity. According to this the chromo- 
somes lonn the material basis of hererlity. Tlie various factors 
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upon which, the manifestations of characters depend, are resident 
in the chromosomes, whence they influence the nature of the cells 
and of the organism which the cells collectively build up. The 
six principles of heredity are discussed in the light of our present 
knowledge of the chromosomal mechanism. 

Due recognition is given the valuable work of Carothers on the 
mechanism of assortment and that of Wenrich on crossing-over 
and the linear order of the material of the chromosomes. The 
involved portions of the discussion will appeal more to the special- 
izfed student of this subject, but there is much of interest to the 
general scientific reader. Those interested in the study of genetics 
will look forward to reports of the work being done this year in 
California by Professor Morgan and his associates. 

W. H. F. A. 


FtTNDAJMENTALs OF Htoun AjsTATOjnr. By Maksh Pitzjiae. A.B., 
M.D., Professor of Anatomy in the Dental Department of 
Washington University, St. Louis. Pp. 356; 101 illustrations. 
St. Louis: C. V. Mosby Company, 1920. 

This is an attempted compromise betv.'^een the compcnd and 
the modern standard anatomies, which the author . describes as 
having grown into encyclopedias of our entire anatomic Imowledge 
of the human body. He thinks the •rank and file of practitioners 
of medicine show an imfortunate lack of knowledge of and interest 
in anatomy, and ascribes this to the attempt to teach too much 
detail, which results only in confusion. So he has essayed to show 
his own idea of a modern text-book of human anatomy. 

The main point is that only those things are included which 
it is likely the student will remember. For instance the brachial 
plexus is given in half a page, and it may be contended that that 
is all even a fourth-year undergraduate can still retain. Still, as 
the author ad^nses recourse to the drawings and plates of the 
larger anatomic works, one cannot be sure that he thinks that this 
book contains all the student should know. This book is interest- 
ing as showing one man’s method of teaching anatomy to students 
who are beginning the study of this subject, and, undoubtedly, if 
more professors of anatomy -would -write out their actual methods 
of teaching it would make for the progress of anatomical pedagogy. 

W. H. F. A. 
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Studien zur Kriegsnephritis (Studies on War Nephritis). — ^Tiiann- 
nAUSEU {Zischr. f. Idiii. Med., 1920, xcviii, 181). This article is a 
report on 800 cases of acute nephritis. 78.3 per cent, ivere edematous, 
18.0 per cent, edema free and 3.1 per cent, had an edemaless nephritis 
following a specific infectious disease. The disappearance of the edema 
ivas rapid in 00 per cent, and slow in 40 per cent. A characteristic feature 
of war nephritis is the presence of pulmonary edema dependent on an 
edematous tendency and not on cardiac insufiiciency. Bronchitis was 
rare hut dyspnea was nearly constant at onset. Diuresis was produced 
by limitation of fluid and salt intake and occasionally by the use of 
diuretics and digipuratum. Skin drainage of 1000 c.c., often initiated 
marked diuresis. I'cvcr at onset was very rare. The blood-pressure 
was high in nearly every edematous patient. With the disappearance 
of the edema the pressure reached normal. In the non-edematous 
patients hyiwrtension was present in 05 per cent. The hypertension is 
almost without exception transient and hears no relation to the non- 
jirotcin-nitrogcn values. Slight cardiac enlargement with loud second 
soumls was not uneommon when marked dy.spnea was present. Albu- 
minuria in the early stages of the disease often reached 20 gm. 
After the disapix'aranci; of the edema more than a trace is unusual. 
Homnturi.n is a constant symptom. The specific gravity was high durin" 
the oliguric jx-riods but sank when ditircsi.s set in. Changes in the 
fundi were observed in only two instances. Uremic-eclamptic attacks 
occurred in only 2 per cent, of the cases, always just after the beginning 
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of the diuresis. The mortality from acute nephritis was 0.25 per cent. 
During the grippe epidemic, however, 10 patients, or 4.5 per cent., 
died. The remainder of the report concerns itself vuth the problem of 
edema, and the author concludes that “simultaneous vdth injury to 
the kidney injury to the mechanism which regulates salt and water 
exchange betu^een tissue and blood occurs. Through the summation- 
of these insults edema occurs.’’ 


Amyotonia Congenita and Spinal Muscular Atrophy. — ^K nox and 
Powers, in an article entitled “Three Cases of Spinal Muscular Atrophy, 
Probably of Werdnig-Hoffman Type” {Southern Med. Jour., 1920, xiii, 
86), report on three instances of familial occurrence of muscular weak- 
ness in young children. The most striking symptoms were marked 
paresis of muscles of extremities, especially in the proximal parts, and 
diminution or absence of the tendon reflexes. The sphincters and 
muscles of deglutition were not involved. Sensation seemed normal. 
Two of the patients died before the third year. Unfortxmately patho- 
logical study was not done. Brief mention is made of autopsy reports 
of other observers. As a complement of this paper an exceedingly 
interesting article by Erabbe, entitled “Congenital Familial Spinal 
Muscular Atrophies and Their Relation to Amyotonia Congenita” 
{Brain, 1920, xliii, 166) has appeared. He failed to find any instances 
of amyotonia congenita in adults, possibly because those who had the 
disease were either dead or well. He believes, therefore, that Collier 
is correct in assuming two different diseases in infants which may be 
very similar. One is amyotonia congenita and the other progressive 
muscular dystrophy. These two diseases differ, as shown in the follow- 
ing grouping: (1) Amyotonia congenita is a benign, non-heredo- 
familial malady with hypotonia, hyperreflexibility and wealmess, but 
without muscular atrophy. The patients recover. (2) From this true 
amyotonia congenita must be separated certain reported atypical 
cases and also the cases which, at autopsy, showed atrophy of anterior 
horn cells and muscles. This group comprises the true muscular dystro- 
phies of infancy of which the Werdnig-Hoffman type is best known. 
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Lung Abscess from a Practical Surgical Point of View.— -WinTTE- 
MOEE (Swry., Gi/ncc. and Obst., 1920, xxxi, 144) says that although 
medical books give lobar pneumonia as the most common etiology of 
lung abscess in his experience it has seldom if ever been the cause. The 
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most, common cause in Ins experience has been the aspiration 
infected matter during or {ollowing operations on the nose and timoa 
or the extraction of teeth. The next most common^ ca,use has been 
bronchopneumonia. Contrary to belief the diagnosis is difficut t 
make. A differential diagnosis must be made bet\\'een lung abscess, 
bronchiectasis and a small encapsulated or interlobar empyema. A 
careful history, sputum examination, roentgen ray, and phpical 
examination are absolutely necessary. The roentgen ray is probably 
tiie most important, because it not only makes the diagnosis, but also 
pretty deffnitely localizes the process. Having made the diagnosis 
vhat is the correct treatment? All chronic cases should be operated 
on, the acute cases also unless the patient is in such a desperate condi- 
tion that surgery is contra-indicated. The operative technic depends 
on ihc operator. The tivo-stage operation is the safest procedure to 
use, although it is ofttimes very much more difficult to find the abscess 
at the second operation. ’Whittemorc describes bis technic. The com? 
plications to look for folloiving operation are empyema and hemorrhage, 
but the mortality should not be unduly high if the abscess is well locaU 
ized and the correct time for operation is chosen. 


Late Hereditary Syphilis and the Chronic Abdominal Syndrome. — 
Castex-Del Valle (Snrg., Gyncc. and Obsi., 1920, xxxi, 161) say that 
hereditary syphilis is a very frequent cause, perhaps the most frequent, 
of membranous perienteritis and analogous conditions. Its patho- 
genesis is complex as several factors operate, which set dovm in chrono- 
logical order arc; defects of conformation in the intestinal walls because 
of the faulty endocrine function which presides over and governs their 
development. These malformations on the one hand and the abnormal 
funetion of the nervous system (sympathetic and autonomous) owing 
to endocrine deficiencies produce defects in the gastro-intestinal statics 
and dynamics; as a consequence of the latter we have intestinal stasis 
which brings on chronic inflammation of the colon. From the wall of 
the colon the inffammation spreads to the surrounding serous membrane, 
aggnavating the existing congenital lesions. The primary cause of all 
this is hereditary syphilitic infection, generally in the form of a late 
manifc.stalion. These cases should first be given mixed antisyphilitic 
treatment with mercury chiefly. The surgical treatment is not to be 
abandoned, but is to be restricted to cases in which definite indications 
confirmed by clinic.al and radiologic diagnoses point to mechanical 
alterations of importance (kinks, adhesions, etc.) or to coexisting 
inilammntory lesions of adjacent organs — ovaries, tubes, appendix, 
gall-bladder, duodenum and stomach. .Surgical treatment should 
consist in .separating the membranes and in molding and mobilizing 
the ix'ntoneum, together with careful peritonization and removal of the 
adjac'cnt nlTected organs. 


{Atmah of Surgery, 1920, Ixxi, 
U9) f^ls diat this condition has not received the proper rccojiition 
from Arn^ncan surgeons. Pseiidomj-xoma peritonei is the result of the 
niptim^ of a pscudompomatous cyst of the ovary or the appendix into 
liu- puu'Kil peritoneal cavity, llic ovarian origin is by far more fre- 
quent. liie epithelial celi.<5 which arc .set free arc implanted on the 
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peritoneum where they produce pseudomucin' and tumor formation. 
Failure of the condition to result from rupture of a pseudomjocomatous 
cyst is explained by (1) the infrequency of ruptme of the smaller loculi 
which contain cells that are active but firmly adherent to their basement 
membrane, and (2) thinning of the walls of the larger loculi, the cells 
at the point of rupture not becoming implanted easily. The symptom- 
atology is that of increased intra-abdominal pressure. The operative 
findings depend upon the stage in the disease at which the operation is 
undertaken. Early invasion of the peritoneum is characterized by a 
pebbly appearance. The average age of Bigg’s patients was over sixty 
years, this showing that the lesion is one of advanced years. In order 
to attempt a cure the original growth, and as much of the implanted 
material as possible, should be removed. Although histologically 
benign, the condition clinically may be malignant. If operated on 
early the patient maj-- be cured and at any stage the operation may 
inhibit growth. 


Sarcoma of the Stomach. — Douglas {Annals of Surgery, 1920, Ixxi, 
628) reviews the subject of gastric sarcomata and reports tlu*ee cases. 
One per cent, of gastric tumors are sarcoma. The average age of patients 
suffering from this condition is 41.6 years, while that of carcinoma is 
61.2 years. The earliest form to develop is the J 3 Tnphosarcoma. This 
and 'the round-cell tjqie are the most common forms. Although thej’- 
are liable to be infiltrating the round-celled type may form peduncu- 
lated intragastric tumors. The round-celled variety results^ more fre- 
quently in ulceration, but this is not as common as in gastric carcino- 
mata. The spindle cell and mjccosarcoma are liable to form large 
exogastric tvunors. Statistics show that the most common site is the 
pylorus, but the pylorus is less often attacked by sarcoma than by 
carcinoma. The diagnosis cannot be made vith certainty. The 
metastasis is less rapid than in carcinoma, so that the operative prog- 
nosis is better. A gastric tumor -wnth x-ray findings in a patient below 
the cancer age, the absence of blood in the gastric contents and stools, 
free hydrochloric acid and an absence of cachexia plus an anemia, 
points toward a diagnosis of sarcoma. The author reviews 230 cases 
besides the three he reports. 

A Case of Cancer of the Pancreas.— Koetlitz {Arch. Med., Beiges, 
April, 1920, p. 291) reports a case of carcinoma of the pancreas which 
before operation seemed to be a carcinoma of the stomach. Explora- 
tory' laparotomy was resorted to to establish a diagnosis. There had not 
been anj' jaundice or steatorrhea. Tlie palpable tumor sewed to be a 
part of the stomach and the pain seemed to point to that organ. The 
pain, however, was not related to the patient’s meals and was ■worse 
at night. Laparotomy and later autopsy confirmed the diagnosis of 
adenocarcinoma of the head of the pancreas. 


Clinical Consideration of Osteomyelitis.— Ochsnee and Chile {Surg. 
Gyncc. and Ohst., 1920, xxxi, 263) say_ that osteomyelitis practically 
alwaj's has its origin in the medullary tissue, although at times it may . 
originate beneath the periosteum and also as lyars says: "Frequently 
there are two foci, one subperiosteal and one in the medulla.” Early 
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and concise diapnosis and immediate surgical treatment are of the 
greatest importance. The operation should invariably consist in 
splitting the periosteum for a distance of 2 to 5 cm. beyond the aiea of 
pain upon pressure in tlic bone in each direction. In extremely severe 
cases this should be the extent of the primary operation. _ In less severe 
cases ultimate healing can be hastened by carefully opening the medul- 
lary canal at the point previously located because of pain upon pressure. 
Care should be employed to prevent traumatizing the tissues by rough 
chiselling, hloist hot antiseptic dressings Avith fixation of the extremity 
and vith the use of electric light treatment increases the comfort and 
facilitates healing. The shaft of a long bone should never be removed 
until a good involucrum is formed. In late cases or in secondary opera- 
tions upon cases treated as above in the acute stage, every particle of 
dead tissue must be removed. At this operation some definite plan 
must be carried out to facilitate closing the defect. Skin grafting is of 
great value in many cases. Local foci of infection such as abscesses 
of tonsils or teeth or sinuses, should invariably be eliminated at once 
upon undertaking the treatment of patients sufi’ering from osteomyelitis. 


The Treatment mth Radium of Cancer of the Bladder, — ^IC elpy and 
Lewis {Snrcj., Gyncc. and Ohst., 1920, xxxi, 303) say that cystoscopy 
has entirely altered all former methods of diagnosis as well as treatment. 
Of the various causes of blood in the urine, a bladder tumor is the 
commonest. For three reasons radical excision cannot always be the 
method of choice; the operation may be impossible on account of the 
site and extension of the grovi.h. The operation is formidable and 
dangerous, considerations of age and physical condition having weight, 
and again it is followed by recurrence with notable frecpiency.. Beer’s 
use of the high frequency current for benign papillomatous grovi:hs 
frequently yields brilliant results. In a large percentage of the cases 
the growth is on the trigonum, which also prohibits any attempt at 
removal. In radium we have an efTcctivc means of treating at least 
some of the.‘!e malignant growths of the bladder. After the patient is 
cy.stoscoj)ed and the bladder distended with air, the radium on the end 
of a sound is placed close against the tumor. As a rule the emanation 
ecpiivalcnt of a gram of radium is used for three to ten or more minutes. 
Such treatments can be given from one to four times in a fortnight. 
As a rule the application of radium checks the bleeding promptly. The 
infiltrative type of bladder cancer can, in a woman, be cro.ss-fired from 
the vagina. A third method of treating these growths is to implant a 
capiUary_ glass tube containing^ emanation directly in the tumor. 
Lsnahy o cm. or more of emanation is imbedded and TCrinanentlv left 
m place. 


The Effects of Radium EmanaHons upon Brain Tumors.—FnAziru 
(•San;. 6,m,ec. and 1920, xxxi, 230) reports three interesling 

a-r.‘br.al lesions tro.-ited with radium emanations. Frazier points out 
several ways in which malignant brain tumors differ from malignant 
tumors of other organs: (1 j they do not metastasize; <'2) ihev freqnentlv 
grow very slowly; (3) distinguisliing feature of brain lumom is that the 
tardm.al symptoms, headache, vomiting, and visual disturbances arc 
attrilnitablc often not to the presence of the tumor but to secondarv 

vou ItC, s'o. c. — I'Kcr.i'ni.r, 1020. 30 ' 
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ventricular distention; and (4) the inaccessibility of the growth on one 
hand or the absence of localizing signs on the other. Radical brain 
operations are prohibitive in all tumors except those distinctly encap- 
sulated. Because of these many reasons there is a field for some physical 
agency which will not only arrest the grovi:h of the malignant lesion, 
but even lead to a process of retrogression. Frazier in cooperation wth 
Pancoast has used radium in the treatment of 24 cases of brain tumors. 
He reports 3 cases where the evidence points to an arrest and in all 
probability a destruction of the tumor. One of these cases was a pontile 
angle tumor, 1 a cerebellar tumor and 1 a pituitary tumor. Frazier 
considers radium therapy of importance especially in the latter cases 
following a sellar decompression. Frazier and Pancoast advocate 
direct implantation in the growth Avhen feasible. 


The Jones Operation for the Ankylosis of Subdeltoid Bursitis. — 
Blanchard (Jour. Orihopcd. Snrg., 1920, cii, 466) says that subdeltoid 
bursitis is one of the most common and at the same time most fre- 
quently unrecognized of shoulder- joint injuries. The diagnosis is 
difficult in the first month. Blanchard reports a typical case with cure. 
The patient was anesthetized and held on an operating table so that 
the scapula rested securely upon the table. The assistant’s fist was 
placed in the axilla so as to prevent a dislocation of the head of the 
humerus. The arm was moved firmly into abduction and rotated inward 
and outxs'ard and then pushed backward to its normal limit. Then the 
arm was given forcibly its full radius of movement. The breaking of 
the adhesions sounded like the fracturing of bones. Two days later 
the patient had normal function. The breaking up of the adhesions 
should not be done in a half-hearted way. This method is to be used 
only when the painful fixation is due a sterile deposit of lime salts. 


Recklinghausen’s Disease with Surgical Complications. — Caldwell 
{Smg., Gyncc. and Obsi., 1920, xxxi, 242) reports two cases of this dis- 
ease. The author includes fibroma molluscum, neurofibroma, and 
plexiform neuroma under this title. The conditions he, thinks may be 
due to an endocrine disturbance. Von Recklinghausen’s disease should 
be regarded as a local manifestation of a general or constitutional vice. 
These patients are often of a low mentality and are often freakish. 
Besides the tumors of the skin a pigmentation suggestive of Addison’s 
disease may be present. Psychoses are present in a number of cases. 
Tumors of the peripheral nerves and less frequently of the central 
nervous system are found. Skeletal changes and muscular distrophies 
are common. Tuberculosis is not an infrequent complication. There 
is a tendency for the cases to belong to the family type. Sarcomatous 
degeneration of tire myxosarcomatous may occur in the neurofibromata. 
Neurovascular changes may occur. Neurofibromata are the most con- 
spicuous of the lesions needing surgical interference. They are multiple 
and are disseminated over various peripheral nerves. Tire plexiform 
neuromata are less common and may be found in the central nervous" 
system. Pain and interference of function may also warrant surgical 
interference. 
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Foreign Bodies in the Air and Food Passages. — Graham {Am. 
Jour. Dis. GMldrcn, February, 1920) thinks that it is a reasonable 
conclusion that foreign bodies in the food and air passages are much 
more common than is generallj'’ believed. The statistic show that 
about 06 per cent, of the cases occur in children. The period of latency 
which follows the violent dyspnea and choking attack, and later the 
gra hi.al onset and chronic character of the symptoms, might lead one 
to suspect the presence of a foreign body. These are certainly often 
overlooked. The symptoms vary greatly. The peanut kernel imme- 
diately sets up a severe lar^\-ngitis, tracheitis and broncliitis. In the 
peanut cases the older child may survive the acute symptoms, but 
nearly always develops pneumonia. Metal objects may remain in 
the lung for a long while and do but little harm. It must be remem- 
bered tb.'it some foreign bodies do not cast a shadow on tlie plate. 
The location of such a body may often be diagnosed by allowing the 
p.'itient to .sw.'illow a cap.sulo filled with bismuth. Tiie roentgen ray 
will show the bismuth-filled capsule held in position in the esophagus 
by the foreign body. Patients should not be allowed to cough in 
the hope of e.\pelling the foreign body. This rarely happens. The 
jdiysical signs and symptoms vary according to the composition, form, 
shape and size of the forcigir body. Suspicion of a foreign body should 
be aroused by the following: An unexjjlaincd leukocytosis, localized 
symptoms in one lung th.at do not clear up under treatment, no tubercle 
bacilli in the sj)utum and a gradua failure in strength and weight. 
Broncboscop.\' should be performed as soon as ijossible. Tliere is no 
contra-indic.ation except extreme we.akncss in the patient. In this 
case time should be allowed for the patient to react. In children no 
anesthetic is nect^ssary. Koentgen ray should alw.ays be used. The 
asthmatoid wheeze when present is a sign of the greatest importance. 


The Effects of Deficient Dietaries on Monkeys.~AIcCARiu.so.N' 
{British Mrd. Jour., Februjiry, 1920) records experiments made on 
monkeys. Ten wt're fetl on juitoclavcd rice and four on autoclaved 
rice plus butter. Twehc monkey s fed on rice, banana, monkey nuts, 
milk, onions and bread served :ls controls. The rice w.as autoclaved 
at n tompenitute of KiO” C. for an hour and a half. An exclusive diet 
of rice so autoel:ive<l may be considered to be wholly deprived of 
accessory food fiietors of all thrw classes, th.at is to say, that while 
excessively rich in starch it is <ieficicnt in fats, proUins and calts 
A dietary of autoclaved rice plus butter is lacking in uccessorv'foofl 
factors of the 11” and ” C” ckisses, while it Ls ill-btilanced with respect 
to proteins, carboliy.lnites and salts. The rasults of these experi 
ments ronilmi those tmnion.sly ivcorded hv tliis observer in the 
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of pigeons fed on similar food. They may be regarded as applicable 
in kind if not in degree to Inmian beings subsisting on food similar 
in composition to that on which the monkeys were fed. Monkeys 
fed exclusively on autoclaved rice lost weight at the average rate of 
18 grams a day. Those fed on autoclaved rice plus butter lost weight 
twice as rapidly or at the rate of 37.5 grams a day. As the animals 
were not weighed daily but only at tlie commencement and the finish 
of the experiments the averages given were approximate. It is prob- 
able that the loss of weight was much more rapid at the close than 
at the beginning of the experiment. The monkeys which received 
butter died much more rapidly than those which received none; the. 
former in the average of fifteen days; the later in an average of twenty- 
tlrree and four-tenths dai-^s. The sex of the animals appeared to have 
influenced the results to some extent, but the figures are too small to 
justify a definite conclusion. Dietaries which are deficient in vita- 
mines and in protein, and at the same time are excessively rich in 
starch or in fat or in both, are potent sources of disease and especially 
of gastro-intestinal disease. An excess of fat in association with a 
deficiency of “ B ” vitamine and protein and superabundance of starch 
is especially harmful to the organism. Certain dietetic conditions 
greatly favor the entrance into the blood and tissues of bacteria. 
This is especially the case when deficiencj' of vitamines and protein is 
associated vnth an excessive intake of starch. Since life cannot be 
maintained in the monkey on a dietary almost wholly devoid of “ B ” 
vitamines, it would seem that complete absence of tins vitamine from 
the food is of less practical importance from the standpoint of disease 
production in human beings than its subminimal supply. Complete 
deprivation of "B” vitamine, especially if there is also impeiiect 
balance in other essential food requisites, leads to rapid dissolution 
and death; the subminimal supply of this vitamine will lead to slow 
dissolution and death. The results given in this paper may explain 
the great mass of ill-defined gastro-intestinal disorders and vague ill 
health which forms such a high proportion of the human ailments of the 
day. 

The Etiology of Arthritis Deformans in Children. — ^Btfield (Am. 
Jo7ir. Dis. Children, February, 1920) reports ten cases. It was interest- 
ing to note that there was a uniformity in the constitutional signs 
and symptoms, the cluef ones being emaciation of varying degree, 
anorexia and irregularity of temperature rising to 100° to 103°. A 
leukocytosis of from 11,000 to 25,000 was present. On admission to 
the hospital enlargement of the spleen was never found. A positive 
tuberculin test was seen in only one case. A rheumatic history was 
obtained in a few cases, but in only one instance was more than one 
member of the family similarly aft'ected. The teeth were examined 
in every case and in only one were they found to be diseased. Blood 
cultures were taken in two cases and were negative. The disease 
tended to have its onset in the larger joints, usually the knee or the 
ankle, while the bones and articulations of the wist were affected 
later. In tn’o cases the condition remained monarticular for a long 
period of time, suggesting tuberculosis of the joint. These cases 
resemble the group which gte commonly referred to as rheumatoid 
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artlirilis. One case gave a positive Mantoux reaction ^ 
nosis of Foncct’s disease might have been considered After two 
operations of tlie sinuses, which was followed by a subsidence of the 
joint swelling and pain, the inference was that there^ was artlmtis 
deformans in an individual suffering with tuberculosis. The chie 
cause of this condition is from clironic infection m the tonsils and 
adenoids and accessory sinuses of the nose. In children under three 
vears of age the portal of infection seems to be limited to the tonsils 
and adenoids. After this time removal of the tonsils and adenoids is 
not effectual in arresting tlic progress of the disease. A sinus infec- 
tion should be suspected as an etiological factor if, after the tonsils 
and adenoids are removed, there remains elevation of temperature, 
Iculvocytosis, poor appetite, together ivith a slowne.ss of the joints to 
become less painful and swollen. Relapse and exacerbations are 
definite indication of the need of nasal treatment. From the case 
mentioned previously he thinks that Pbncct’s disease is nothing more 
than arthritis deformans in an individual with tuberculosis. Although 
supportive and orthopedic measures arc helpful, surgical treatment 
of the nasal sinuses is to be considered as the most important thera- 
peutic agent. As for the prognosis it is good as far as arrest of the 
disease is coneerned, but tlie deformity and functional disability may 
persist for a considerable period. 

Pneumonia in Infancy and Childhood without Physical Signs. — 
Fiikeman {Arch, Pcd., Janiiarj’’, 1920) in this paper reports thi’ee cases 
in which tlie lesion was present, but gave no physical signs. Such 
ca.ses, he says, have been previously called central pneumonias. He 
is .strongly of the opinion that in children a positive diagnosis of pneu- 



pau.se al tiie end of ins})ifation accompanied by expiratory ginmt, a 
relationship between respiration and pulse approximating 1 to 3, and 
particularly if there is the added sign of rigidity of the upper extremi- 
ties, an ellort on the part of the cliild to protect a sore chest. Since 
the adoption of the routine use of the roentgen ray in hospital cases, 
l)nc.umonia has been found when no physical signs of its e.vistcncc have 
been found, and even after its denmnstration by the roentgen ray 
and the determination of the pneumonia subsequent phvsical e.\ami- 
natmn.'^ have proved entirely negative. It seems important, therefore, 
to demonstrate, as far as possible the existence of such cases without 
j)hysic.nl sign.«, in view of the fact tliat at present it is often difficult 
and impos.s'ible to obtain satisfactory roentgenograms of sick children 
m private homes, lliore is an urgent need for a roentgen apparatus 
which can be used m private hou.-^es without the great expense now 
involvctl m such work. ' 

Auriculovcntricular Heart Block in ChUdren — Eystkp -md Mm 
(.1,, pi,. CKU„„, FoWuary W20) 
p.iro.d auneulovcntncidar dis.^ociatton developing in a child arred two 
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This child had been under observation for tv’o years. The cardiac 
condition is that of a •well-compensated mitral lesion, associated witli 
a 2 to 1 aimculoventricular block, •with a ventricular rate between 
50 and 60. The child has developed normally and at the time of the 
report -was in apparent good health and is normally active. A search 
of the litera'ture has revealed tu'enty reported cases of heart block in 
children. Nearly all of these were definitely or probably of congenital 
origin or occurred during the course of a severe and usually fatal 
diphtheria. This case is regarded as of special interest, because of its 
origin and the relatively mild clinical disturbance produced by the 
condition. 


Scorbutic Beading of Ribs. — ^Hess and Ungre ( Am. Jour. Bis. 
Children, May, 1920) remind us that for many years beading of the ribs 
has been regarded as a sign characteristic of rickets and as really patliog- 
nomonic. The authors noted tliat in a study of rickets beading 
varied not only in degree but also in kind. Beading of the ribs may be 
due to scurvy. The difficulty of concluding in a case of scurvy that 
beading is scorbutic is tliat possibly rickets may be present as a compli- 
cation. The -wTiters have had exceptional opportunity to see cases in 
which beading developed in spite of the fact tlrat infants had been 
receiA-ing adequate amounts of cod-liver oil for long periods. In tliree 
cases not only marked beading, but enlargement of the epiphyses as 
well, developed, although the babies had been recei’ving cod-liver oil 
for a period of four months or more. Further proof of tlie scorbutic 
character of these lesions was the fact that both the beading and tlic 
enlarged epiphyses were reduced markedly in size ■within six weeks 
after gi-ving orange-juice. Canned tomato is also recommended as an 
antiscorbutic. Scorbutic beading occurs in animals. This has been 
noted by many who have produced experimental scurvy. Beading 
also occurs in beriberi and pellagra. It is evident that the fact that 
beading of tlie ribs may be likewise of scorbutic origin has clinical and 
diagnostic significance. Unless it is certain that a baby has received 
an adequate amount of antiscorbutic food we are not justified in con- 
sidei’ing the enlargement of tlie costochondral articulations as of 
rachitic origin. The rosary may be of two-fold nature, as these two 
nutritional disorders frequently coexist. Tliis does not imply that tlie 
same defect in diet produced botli, for it is known that a small quantity 
of fruit juices will prevent scurvy but not rickets, and, on the other hand, 
that cod-liver oil ■null generally prevent the development of rickets but 
has no prophylactic value for scurvy. 


The Antineuritic and Gro'wth Stimulating Properties of Orange-juice. 
— BYnEim, Daniels and Lougiilin {Am. Jour. Bis. Children, May, 
1920) undertake to show that orange-juice has properties of benefit 
to artificially-fed children other than its antiscorbutic action. It 
is generally conceded to be a mild cathartic, although tliis has been 
denied by Gerstenberger, who contends that its action is constipating. 
The diuretic action has been noted by Gerstenberger and also by Hess. 
It has been used in marasmus by Gladstone combined with apple- 
juice. Oranges and fruits in general, altliough valuable antiscorbutics, 
have not been regarded as sources of the antineuritic vitamin. The 
results obtained in this study by tlie addition of orange-juice to or tlic 
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omission of orange-juice from the diet of babies was uniform and con- 
stant. Under the conditions, maintained growth/ as evidenced by 
weight curves, was in all cases stimulated when orange-juice was admin- 
istered. On the otlicr hand orange-juice from which the antmcuritic 
vitamin liad been removed was witliout influence. The fact that the 
changes produced were usually apparent within a day made the results 
more significant. Tliat other constituent of orange-juice as for 
example, the carboliydrate, played no part in tlie results was shown m 
one case. Dietary increases, bodi during and after an orange-juice 
period, were without marked effect. Furtliemiore, tlie addition of 
3 gm. of sugar was also without an appreciable effect. In some cases 
tile gains were less marked than in otliers, tlie greatest gains having 
been made in tliosc babies rccci\’ing tlie most food, based on tlieir 
theoretical weight. If the caloric intake per kilogram fell to ninety or 
tlierabouts there was less stimulation. Up to the present studies dealing 
with the influence of the antineuritic vitamin on growth have not 
shown whether tlie weight increases were due to the stimulation of 
appetite, and thus an increased ingestion of food, or to the direct influ- 
ence of the ^antineuritic clement upon metabolism. While this study 
does not attempt to solve this problem tlie observations were made 
with tliis point in view. In no case was a loss of appetite apparent, the 
same amount of food being taken during the entire course of the experi- 
iiierit. In animal experiments tlie conditions are quite different and the 
appetite is greatly diminished, so tliat wdien antineuritic vitamin is 
added tlie effect upon tlie appetite is marked. It appears to tliese 
observers tliat the appetite factor plays only a minor role in tlie stimulat- 
ing effect of tlie water-soluble vitamin on growth provided a nearly 
adequate amount is being given. The question as to whetlier tlie anti- 
scorbutic vitamin has growtli-stimulating properties has not been the 
subject of expensive experimentation. It has been reported that receiv- . 
ing it showed better weight gains. The observations of tliis study fail 
to bear this out. There is little information regarding the coexistence 
and quantitative relationship in foods of the two water-soluble \dtamins, 
the antineuritic and the antiscorbutic. Orange-juice has been .shown 
to contain both_ in appreciable amounts. Tomato, banana, cabbage, 
potato and turnip also contain both in demonstrable amounts. 

The Intestine in Small Children.— Ronni.x {Am. Jour. Dis. Children, 
May, 1920) measured the intestines and body length in 185 cliildren at 
po.stmortem. He found tliat the IcngtJi of tlie large intestine was 
between 80 and 130 per cent, of the length of the body in 01.3 per cent, 
of the c;vsos. The small intestines were 500 to 900 per cent, of tlie lengtli 
of the body in 70.0 per cent, of the case.s. .An unusuallv long large 
intestine was not accompanied by an unusually long small intestine 
ami an unusually short large intestine was not accompanied bv an 
nnu.stia y .rimrt ,.‘^nmll intestine. There was no association of an 
unusually short or long small intestine \rith tiic clinical condition caus- 
ing deatli. Jiiore was no correlation between an unusuallv short or 
long large intestine ami the clinical cause of death. An unusuallv long 
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Gangrenous Appendicitis Coincident -with Labor.—GnATTiN (Surp. 
Gyncc. and Obst., November, 1919) publishes an interesting and extra- 
ordinary^ case; The patient was a primipara, who, upon examination, 
had no abnormal physical* conditions. By reckoning the child was 
expected at tlie latter part of the month of October. July 15 of the 
same year her physician Avas summoned to relieve epigasti’ic distress, 
Avhich Avas increasing. There Aims slight-nausea, but no pain. Alkalies 
and carminatives failed. Gastric lavage and an enema Avere given, 
AA’hich greatly improA’'ed the patient's feelings for turn days. There 
were no labor pains and no abdominal pain. On the folloAAung day deep 
pressure reA'ealed abdominal tenderness in the right loAver portion. A 
lesser degree of tenderness could be found in the left iliac region. The 
patient had symiptoms of beginning labor. Appendicitis Avas diagnos- 
ticated and an operation Avas performed. The pregnant uterus Avas liigh 
m the abdomen and could best be reached by an oblique incision four 
inches in length, and necessitating a high and extremely lateral Incision. 
When the peritoneum Avas opened several ounces of a slightly turbid 
fluid escaped, and tliis fluid seemed to be of general .distribution. Tlic 
uterus Avas held to one side while tlie operator explored the gall-bladder 
region, finding a tense, fluctuating and sausage-shaped mass near the 
cecum. This was very carefully delivered tlirough an abdominal 
incision and was found to be a completely gangrenous appendix, dis- 
tended A\dth fluid, but not perforated. The proximal half-inch Avas still 
firm enough to ligate, and after being crushed Avith the clamp the pedicle 
Avas tied AAuth catgut. The appendix Avas removed AAuthout accident. 
Drainage was employed after tlie operation and A^ery careful closure of 
the abdomen was practised. The appendix was readily removed and 
the abdomen closed without drainage. On examining the appendix 
it was fusiform in shape, dull on the peritoneal surface and contained 
about two drams of foul, sanious pus. The appendix AA'as in a stage of 
gangrene, but fortunately a rupture had not yet occurred. The tissues 
liad been under a very great strain. "When labor dcA’^eloped the patient 
Avas kept under the influence of morpliin during tlie early iiart. In the 
second stage she was delivered under partial narcosis by forceps Avitliout 
difficulty. There AA'as A'ery little laceration. The placenta came aAvay 
normally, but the child suffered from apnea, requiring artificial respira- 
tion and tlie use of the lung motor. The cyanosis diminished and respir- 
ation finally became established. This occurred two and a half hours 
after tlie birtli of the child. Respiratory paralysis, hoAA'ever, developed, 
AA-itli attacks of apnea, and the cliild died. At autopsy he examined the 
baby by catheter, examining tlie urine for traces of morpliin, thinking 
tliat perhaps tlie doses of morpliin administered to the mother before 
and after die removal of tlie appendix might have had an influence; tlie 
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forceps could be cliininatcd as a cause of the fatal death and the child 
evidentlv perished from toxemia. The mother apparently did well, but 
then developed an irregular pulse, for which digitalis was given intra- 
venously, and the drip nietliod was kept m constant operation. A 
condition of shock developed and vep' free stimulation was necessary 
to cause the patient to rally. The intravenous injection of medicine 
seemed to be of direct avail. The patient’s toxic condition continued, 
with attacks of heart failure and a gradual increase in the secretion of 
urine. There was considerable fever without peritonitis. On tlie 
sixteenth day after operation, after the patient had been taken home 
from the hospital, she developed a temperature of 104°. This continued 
for two days, without pain. Vaginal examination revealed nothing, 
and tlicrc was no pain in the wound. On the twenty-second day pain 
was described along the crest of the ilium to tlie outer side of the wound. 
Under anesthesia die finger was gi-adually introduced by stretching tlie 
tissues at tlie drainage-point of tlie wound and tlie index finger was 
inserted. There was a big sangiiinous e.xudate to the outer side of the 
wound. The peritoneum seemed firm and healed and the e.xudate was 
broken up with the fingers and a rubber tube inserted. The temperature 
dropped and remained nonnal for tlirce days. The wound gradually 
healed, and when tlie patient was discharged tlie peKnc conditions were 
found to be normal, without residual pelvic exudate. The salient points 
in this case arc the simultaneous occurrence of labor pains, with abdom- 
inal .sinnptoms ending in appendicitis. The appendix was totally gan- 
grenous and greatly distended, and tlicre was a beginning peritonitis. 
The baby was at full tenn, but died seven hours after delivery, witli 
attacks of apnea, and finally failure in the action of the heart. The 
mother narrowly cscaiiod death from postoperative toxemia, the func- 
tions of the kidney and heart being very difficult to maintain. Jaundice 
followed this and showed the clYcct of the toxemia upon the liver. The 
liatient fimdly made a complete recovery. The reviewer had an experi- 
ence somewhat resembling the above csisc which illustrates how insidi- 
ous is the course of appendicitis in parturient women: A multipara, 
giving a history of good, general health, became toxic during her second 
pregnancy, and labor Avas induced successfully. Mother and child did 
well and the mother nursed the infant and Avciit from the hospital to her 
home. During the week following .she Avas taken with liigli fcA-er and 
indefinite pain in the right loAver abdomen. Purgation relicA'cd her 
.synii)toms .and her condition .seemed practically normal. There AVas 
tcndernc.^s on deep pre.'^sure, but very moderate fever and general 
nnprovoment. A lcidmcyto.sis of 20,000 Avas found, and in spite of the 
patient’s comfortable, general condition operation Avas considered imper- 
ative. Pelvic examination revealed nothing. At operation a very large 
gangrenous appendix was found, the inflammation having e.xtended 
to the right broad ligament to such an extent that Avhen the right Fallo 
piau tube Avas brought up it seiv.irated from its origin and attacJimVnts 
m the hand, of the «i,erator The appendix was removed and found 
to 1m- gaiigremnis. Although it had not, .<o far as could be seen nerior- 
at(-d, the eiitm- right hover abdomen bad become infected Verv fn*p 
dnnn:**’ - ’ > '■ ’ ’ -- ' ' ' 
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history of tlie patient failed to reveal e\ddence of a distinct attack of 
appendicitis at any time during her life. During her pregnancy she had 
been in very good, general healtli until tlie development of toxemia 
just before delivery. 


Myomectomy during Pregnancy. — ^Faemar {Med. Jour. Australia, 
May 10, 1919) records the case of a patient tliree months pregnant who 
suffered greatly from intense pain in the right iliac region. After incision 
tlie mass was shelled out, lea\'ing a fairly deep crater, but not exposing 
the uterine cavity. The muscular walls of die cavity were closed by 
catgut mattress sutures and tlien the peritoneal cuff was inverted and 
closed by a continuous Lembert suture of cotton thread. The abdominal 
wall was brought together in the usual manner. The tumor removed 
weighed 425 grams. The patient made a perfect recovery and subse- 
quently gave birth to a healthy boy^. 


The Legal Aspect of Operating on a Pregnant Woman for Supposed 
Tumor. — In the Journal of the American Medical Association, July 19, 
1919, is quoted a decision of the District Court of Appeal of California, 
First District, Diidsion 1, afKnning a judgment against a physician for 
liaidng, as was alleged, negligently and vdtliout occasion therefor, per- 
formed a surgical operation on a married woman, aged twenty-two years. 
Tlie patient alleged in her complaint that the physician informed her 
that she had a tumor in the Fallopian tube and that he operated upon 
her for its removal. As a matter of fact she was pregnant and five 
months later gave birtli to a' cliild weighing nine and a half pounds. 
Tire patient testified that when she first called the physician she told 
him that she had been ha%’ing severe pains in her back and head and 
also in the pehde region, was having scanty menstruation for almost 
a day each month and informed him tliat another physician had said 
he thought she was pregnant five or six iveeks. The patient also testified 
that after the operation she heard the physician say that he had made 
a mistake and lhat she had heard others make the same statement. In 
the defence the physician testified that in addition to the symptoms 
which the patient described she told him that she had been ha^^ng 
hemorrhages betu’een menstrual periods and had some dizziness, that- 
she did not suspect herself to be pregnant and that her condition then 
was nothing like what it had been until her first child. That so far as 
the liistory of the case went she might have had a fibroid tumor. That 
her condition was serious and required an operation and that an incision 
of about two and a half inches was made, when the diagnosis of nonnal 
pregnancy -was established and tlie wound was closed and the abdomen 
dressed. Against tlie physician it was urged tliat he should have kept 
the patient under observation perhaps for six weelrs before operating, 
when a correct diagnosis could have been made. As regards tlie neces- 
sity for operation e.xperts testified tliat immediate operation was indi- 
cated only when tliere was hemorrhage between regular periods and 
that othenrise the patient should have been kept under observation 
until a diagnosis could plainly be made. The District Court held that 
if the jury in the first trial believed, as apparently it did, the testimony 
of the patient as to what she told the doctor relating to tlie history of 
tlie case then tlie operation was unnecessary and the original verdict 
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jigainst tlic physician should be allowed to stand. As the patient closed 
her case witJiout introducing expert c\ndence the counsel for the phj si- 
cian moved for a non-suit, arguing that the mere statement by the 
i)hvsician to ihc patient and her mother tliat he had made a mistake 
in 'diagnosis was not suificient to establish negligence m the absence of 
testinmnv that such incoiTCct diagnosis was arrived at by reason ot 
negligence. Assuming this to be true it was sufficient that e^odence 
was introduced later in the case whicli tended to supply tins detect and 
it did not appear tliat tin's cvudence injured tlie physician. 


Full Term Ectopic Pregnancy .~Rou.s (Am. Jour. OhsL, July, 1919) 
reports tlic case of a young primipara in tlie twenty-second w'eek of 
gestation. At six weelcs a cadieter or sound had been inti’oduced, and 
tin’s was followed after several days by considerable bleeding and tlie 
discharge of clots. An abortion was thought to have occurred, but 
four days before coming under observation the patient's abdomen 
suddenly became larger. When examined tlic uterus was symmetri- 
cally enlarged and tlic fundus just above tlie umbilicus and the placental 
limit could be distinctly made out. The natural diagnosis seemed to be 
an intra-uterinc jiregnancy further advanced tlian tlic history indicated. 
Five montlis later, and very near full term, the patient was again seen 
and found to be in good condition. About a week previously she had 
pain over die gall-bladder, witli nausea, vomiting and constipation and 
the vomiting of small cpiantitics of highly colored urine. The patient 
was slightly jaundiced, and this was unrelieved by catharsis, diet and 
colonic irrigation. The temperature was 101°, pulse 144 (weak and 
irregular), respiration 30 and difficult. Palpation revealed a firm mass 
extending from die upper left quadrant of the abdomen to the umbilicus, 
and this gradually became an indefinite cystic mass. There was well- 
marked dulncss on percussion in die flanks. Just below the umbilicus, 
in die left side, a fetal heart was heard and below tiiis a placental sound. 
On vaginal examination the cerrix was displaced to die left and die 
finger, could be passed only to die internal os. There was a cystic mass 
behind die cervix, widi an indefinite firmer mass above and to the right 
and below the level of die internal os. There seemed to be a small 


fetal part which could be made out. A proNusional diagnosis of full 
term pregnancy widi toxemia, complicated by incomplete rupture of 
die ntonis or twisted jicdicle ovarian cyst. Examination at tiic fifdi 
month was diought to nile out ectopic pregnancy. After being in die 
hospital about luilf a day die patient was considerably better. The fetal 
heart could not he heard nor were fetal movements obtained. Improve- 
ment continued, die blood showctl 10,400 wliitc cells and die jiatient 
was without pain. At consultation the opinion was advanced diat 
probably fnll-icnn ectopic gestation was present. Six days after coming 
to die hospital abdominal section was done, and as there bad been con- 
siderable vagina! bleeding the vagina was packed ividiout introducing 
the sound into die titcnis. Bloody scnmi escaped and the fetus was 
found, sliowing distinctly through the tiiin sac. This was adherent to 
the omentum, large intestine and parietal peritoneum, wliilc its pedicle 
was m tue negion of tlie left liroad ligament. Tlie sac was opened and a 
fuH-urm chilu and amnionc liquid were removed. When the adhesions 
vere broken up tlie pitiicle was at the side of die left tube and extended 
to da' uimne horn, but did not involve die fundus of die uterus. By 
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clamping tlie tissues the placental membranes were removed, mtli small 
loss of blood. The uterus was about tlie size of a four montlis’ pregnancy 
and had been carried backward, upward and to the left. The pedicle 
was secured until ligatures and sutures, portions of membi’ane were 
removed from tlie omentum, intestines and peritoneum, with verj*^ slight 
hemorrhage. The abdomen was closed witliout drainage, tlie patient 
making an uninterrupted recovery. The child was macerated, weighing 
nine and a quarter pounds. It vms mature, with no deformity. The . 
placenta had two portions, and on the embryonal side a very short, 
tliick pedicle, wliicli when examined by tlie microscope showed edema- 
tous smooth muscle. Autopsy on the cliild revealed a transudate of 
serurn in tlie abdominal, pleural and pericardial ca\dties. 


Pregnancy Complicated by Volvulus of the Sigmoid Flexure, with 
Intestinal Obstruction.— Donaldson {British Med. Jour., December 13, 
1919) describes the case of a primipara, aged thirty-six years, thirty- 
seven weeks advanced in pregnancy. The patient had always suffered 
from constipation, but had been fairly well during pregnancy. Recently 
she had slipped in tlie street, recovering herself witliout actual falling, 
and had after this a pain in the side which she tliough came from a 
muscular strain. Three days later, as the bow'els had not acted, she 
sought medical help. When the physician saw her she had intermittent 
pain, and he examined her to see if labor had begun. There w'as no 
evidence of tliis, and she was treated wdth laxatives and enemata and 
without tlie passage of flatus or fecal matter. Turn days later she was 
sent to St. Bartholomew’s Hospital. On admission pulse jind tempera- 
ture were normal and tliere was no vomiting, and the patient did not 
look badly. Pregnancy was present, but in addition over half of the 
abdomen was very much distended. There was general tenderness and 
tlie upper part of the uterus was covered by distended bowel and tlie 
uterus pushed to the left. The position of tlie fetus was normal and 
tliere was no obstruction of the pehds. At operation frfee fluid was 
found in the abdomen, and on examination tliis was sterile. As tlie 
uterus was at term it was pressing upon the intestines to such an extent 
that the operator performed Cesarean section and after tliis had been 
done the uterus could be kept out of the abdomen and the intestines 
examined. The pehnc colon, transverse colon, with a large loop of 
small intestine, w'ere greatly distended. There was a volvulus of the 
sigmoid flexure, invoKdng also a large loop of small intestines. The 
vohmlus had one and a half tndsts, the bowel was untwisted and con- 
siderable time was given to emptjdng the colon tlirough a rectal tube. 
As the patient’s condition was critical the abdomen was closed witliout 
anchoring tlie colon to the abdominal wall. The patient and her child 
made an uninterrupted recovery^ 

Labor; Shoulder Presentations. — ^Ippolito {Gazz. d. Osp., 1919, xl, 
137) quotes tlie statistics of various countries regarding tlie frequency 
of shoulder presentation: Italy, 1.40 per cent.; Austria, 0.71 per cent.; 
France, 0.66 per cent.; Belgium, 0.59 per cent.; Germany, 0.5S per cent.; 
England, 0.36 per cent.; United States of America, 0.35 per cent. The 
uTiter has practised for tiventy years in Sicily and in 10,000 labors; 
he has seen 150 cases of shoulder presentation. Among his patcints 
contracted and deformed pelves are not uncommon. 
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Radium Treatment of Carcinoma of the Uterus.~rrom April, 1914, 
to October, 1919, 165 cases of carcinoma of the uterus were subjected 
to radium treatment by ScnsiiTZ (IViscomiii Med. Jour., 120, xix, 167), 
and for the purpose of study of the clinieal value of radium therapy, he 
has divided the cases into five groups: Group 1. Cases which were 
clearly operable after a physical examination Group 2. Cases which 
were ' doubtfully operable: (a) cases subjected to surgery and ray 
therapy, and (6) cases subjected to ray therapy only. Group 3. Cases 
in wliich an operation was absolutely impossible: («) cases subjected 
to abdominal hysterectomy and ray therapy; (b) cases subjected to 
vaginal cautery and ray therapy; (c) cases subjected only to ray therapy. 
Group 4. Cases so far advanced that all treatment was hopeless, wliich 
were subjected to ray therapy for puqioses of palliation. "Group 5. 
Cases that recurred after an abdominal panhysterectomy. A study 
of the results obtained demonstrates at once the importance of early 
diagnosis and treatment. We can hope for cure or improvement in 
catujcr statistics only by instituting measures resulting in an earlier 
recognition and immediate proper treatment of these carcinomata. 
The clearly operable cases made a remarkable and favorable showing. 
Them were two deaths in a total number of 12 cases treated. The living 
cases have gone from one to five years without any sign of recurrence. 
In Group 2, 20 cases were treated. Of these 13 were subjected to opera- 
tive and ray therapy. Of thc.se 7 arc living while 0 either died or did not 
report. Of the 7 ca.scs treated only with rays ,5 arc living and 2 died. 
It is imiJossible to state whether an operation should have been per- 
formed or not as the cases are too few and too recent to permit a con- 
clusion. However, it apixuirs to Schmitz that surgical eradication does 
not materially influence the results for tlic worse. It i.s not surprising 
that Group 3 pre.sentcd the largest number of ca.ees, numelv 73. Of 
these 16 cases were subjected to hysterectomy either before ray therapv 
was iH'gun or after a local healing wa.s obtained with ray therapv. Tim 



duration of hfe m inosc Knomt fleatl is twelve month.s. On the other 
hatid. 11 of the 37 patients Innited only ivith radium therapv are well 
at tin- pn sent writing. I'he duration of life of those that died in class 
(«) nine months, m class (b) twelve montlts, and In class (c) twelve 
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months. In other words the patients in tire latter class had a better 
chance all around than those in the former class. We must conclude 
that if local healing is obtained, the tumor is arrested in growth and the 
infiltration of the parametria subsides, we should not subject the patient 
to an unnecessary operation. This conclusion of Schmitz is in entire 
harmony with our own belief which is based upon our experience with 
this class of cases as seen in our service in the University of Pennsylvania 
Hospital and which dictum we have been emphasizing for several years. 
Group 4 demonstrates one fact. An advanced cancer patient should be 
treated only with ray therapy to relieve the symptoms as this is all we 
can hope for, but even then little benefit is obtained for the efforts 
spent. The intensive intermittent plan of treatment cannot be carried 
out in this class of cases as the rapid generation of tissue invariably 
causes a severe auto-intoxication. A period of from four to eight days 
should intervene between applications, that is until the reaction has 
subsided. Group 5 shows a few brilliant therapeutic results. Recur- 
rent carcinomata are very refractory to radium treatment. Comparing 
this group with groups 1 and 2, Schmitz deduces that a combination of 
surgical treatment and ray therapjf shows such favorable results that 
surgical eradication of carcinomata must always be combined with an 
intensive ray treatment. If we procrastinate and postpone the latter 
until recurrences appear, and they do appear in about 75 per cent, of 
the cases within the first tnm years following the operation, then ray 
treatment also cannot improve the outlook in the majority of cases. 
It is his opinion that the sooner after operation the recurrence takes 
place the better the palliation from ray therapy. 


Treatment of Calculi Impacted in Lower Ureter. — Many surgeons 
still appear to be under the delusion that directly a shadow of a stone 
in the lower ureter has been shown by roentgen-ray examination, they 
should immediately cut down and try to remove the stone. Nothing 
is more fallacious than this idea, states Kinn {British Med. Jour., 1920, 
July 31, p. 160), which has led to many disasters. Experimental work on 
animals to determine how long a stone can lie in the ureter before 
damaging the corresponding kidney irreparably suggests that six months 
to a year is the longest time during which a stone ought to be allowed to 
obstruct the ureter. But from clinical evidence Kidd is convinced that 
such experimental work does not reveal the whole truth. In the first 
place, stones rarely block the ureter completely, so that natural condi- 
tions differ from many of the experimental conditions. In the second 
place, clinical evidence suggests that the kidney may recover sufficiently 
to do much useful work, even if the ureter has been partially blocked 
for many years by a stone. Provided then, that there are no imperative 
indications for operative interference, Kidd believes that it is advisable 
to give the patient one to t^vo years in which to pass a ureteric stone 
naturally, aiding Nature by minor cystoscopic manipulations. The 
methods in use today for coaxing a stone down the ureter are; (1) 
Injection of sterile oil tlirough a ureteral catheter around the stone, 
which may induce it to pass in a few days. (2) Injection of 5 c.c. 
of a 4 per cent, solution of papaverin sulphate locally into the 
ureter tlirough a catheter. This alkaloid causes direct relaxation of 
unstriped muscle fiber, relaxing the ureteric muscle in tlie region of the 
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stone, and has been successful in causing stones to pass, (3) Incision 
of the superior wall of the mouth of the ureter by means of the operating 
cYstoscopc and the special Lewis scissors, starting from the mouth ot 
tiie ureter and cutting througli the bladder wall for at least three- 
quarters of an inch. Following this, the ureter may be dilated and 
possibly the stone can be grasped and extracted. The slit in the ureteral 
moutiriicals without stricture formation.' Although ludd has iound it 
necessary to operate upon twenty-eight patients suffering from stone 
in the lower ureter during the past ten years and has only lost one ease, 
nevertheless he wisely counsels reasonable delay in resorting to surgery 
and the employment of cystoscopic methods during such delay, if the 
best interests of the patient are to be served. 


Radium in Benign Type of Bleeding.— Curtis {Wuconsin Med 
Jour., 1920, xix, 172) briefly summarizes his experipce with radium 
therapy in bleeding from the uterus due to non-malignant conditions. 
There "were G2 fibroid tumor cases which were subjected to the ray 
therapy. These were selected cases because the tumors were of moderate 
size and nearly all of the cases were treated for hemorrhage. Myomec- 
tomy or hysterectomy has thus far been given preference in younger 
wonicii, in tumors of large size, and in cases with other pelvic lesions. 
Except in a very few instances no attempt was made to avoid bringing 
on the menopause and the treatment consisted of curettage with the 
intra-utcriiie application of 50 me. of radium for a period of twenty to 
twenty-four hours. The hemorrhage always stopped but the decrease 
in the size of the tumor has varied considerably. Subsequent hyster- 
ectomy has been resorted to a few times because of symptoms from 
prcl\xi.sting pre,ssurc or adhesions. The menopausal symptoms, which 
sometimes occasion much annoyance, have been controlled by fresh 
corpus lutcum or ovarian residue, especially the latter. Tlie hemor- 
rhage has invarialily been controlled in the 81 ca.ses of myopathic 
bleeding of the menopause which were treated. Under the term 


“ idiopathic hemorrhage,” Curtis includes those patients, who, in the 
absence of gross pathologic.al changes, suffer from exce.ssive flow during 
the child-bearing period, hlost of such cases are a.scribable to physio- 
logical disturbance of, or pathological interference with the ovarian 
function. IMany of these patients dread artificial menopause, and deli- 
cate management is required to preserve menstrual function. For 
example, in a given case menorrhagia may be due to psychic disturbances 
which produce chronic pelvic congestion. Treatment with radium 
<leen>asc.s the menstrual flow to normal. Thereafter, if the cause of 
functional disturbance is removed amenorrhea mav follow. Again 
women in the upper thiriics, particularly unmarried women, are* prone 
to menorrhagia. Sometimes the bleeding Ls a precursor of the mcno- 
pau.-!' and wrtam of the patients are not relieved with moderate doses 
o. radium Others are iiarlieularly susceptible and the menopause'^ is 
unexix^Ucdly u.diered m. btiH, again, small dose.s may have no appreci- 

''PPlit'ation.s the How mav increase 

Slinw^ «nd the idenopause 

t dhm... 1 !u- momte^-d flow w;us a warning of an impending menopause 

P,,” 1 ’ ahopaihic hemorrhage may react quite differentlv. 

. }U.i e.pp.ications may can.-^c a return of normal menstruation in both 
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cases, but t\vo years later one may have a return of menorrhagia Avhile 
the other may go on to early menopause. Certain facts are helpful in 
the management of these cases; Organotherapy occasionally makes 
radium unnecessary. If radium is used an amount in excess of 1000 
me. may induce the menopause especially in "n'ornen over thirty-eight 
years. Increased flow after treatment suggests a possible menopause 
as does also an increase in blood-pressure. From the standpoint of 
ultimate results it is preferable to give repeated small doses, c. g., 
300 me., at intervals not more frequent than once in three months, 
without control observation of blood-pressure and subjective symptoms. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

osicm lOLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 

PITTSBURGH, PA. 


Hemolytic Streptococci in the Throat in Certain Acute Infectious 
Diseases. — Ottera.ven {Jour. Infect. Dis., 1920, xxvi, 23) examined 
tlie mouths, noses and throats of three hundred patients, most of whom 
had eitlier diphtlieria or scarlet fever, to' determine the prevalence of 
hemolytic streptococci. Surface inoculation of goat's blood-agar plates 
was employed, although a higher percentage of positive findings was 
encountered when the enrichment method was used. WOule all organ- 
isms produced complete hemolysis the surface colonies varied con- 
siderably as to size and intensity of hemolysis. According to Holman’s 
classification most of the fifty strains tested were either S. pyogenes 
or anginosus. Animal inoculations and phagocytosis experiments 
indicated tliat the organisms isolated were not %drulent. Of the 300 
cases, 46.0 per cent, showed hemolytic streptococci on admission and 
some became positive after entrance, making a total of 60 per cent. 
In the patients with diphtheria, positive cultures were obtained in 10 
per cent, from the nose and 4.6 per cent, from the mouth, whereas in 
the scarlet fever -cases the nose cultures were positive in 20.8 per cent, 
and the mouth in 12.8 per cent. Only a small number of patients 
^'ielded positive cultures from all tlirec sources, the mouth, nose and 
tlrroat. Those with positive nasal cultures, as a rule, had negative 
throat findings, and vice versa. When hemolytic streptococci were 
present in the nose, they were often predominating, wliile in the mouth 
tliey were usually found in small numbers. Negative cases which later 
became positive frequently did so after being in contact with carriers. 

The Fate of Streptococcus Hemolyticiis in the Gastro-intestinal 
Canal. — Pathogenic streptococci, especially hemolytic streptococci, gain 
access to tlie gastro-intestinal canal from the tlixoat and tonsils where 
tliey have been shown to occur in normal individuals as well as by the 
ingestion of certain foods, particularly infected milk. While the strong 
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bactericidal cfl'cct of gastric contents on bacteria in tlie stomach is recog- 
nized and wliilc hemol.nic streptococci occur in normal feces in rela- 
tively few instances, little is known of tlie specific action of the intestinal 
juice' on the Streptococcus hcmolj'ticus. In an effort to ascertain the 
action and fate of hemolytic streptococci in the alimentary canal, 
Davis (Jout, 1920, xxvi, 171) introduced into the stomachs 

of three rabbits, by means of a catheter, 10 to 20 c.c. of one avirulcnt 
and two virulent strains of these organisms. Each tjqie of organism 
was fed for ten days to each of tlie animals, during lyhich time daily 
examinations of the feces were made. It was found tliat hemolytic 
streptococci did not occur normally in any appreciable number in the 
gastro-intcstinal canal of rabbits. When introduced into the stomach 
of rabbits these bacteria may occasionally pass through the canal and 
apiiear in the feces. At the end of tliirty-one days the animals were sac- 
rificed and examination of the gastro-intestinal canal at various levels 
indicated tliat the hemolytic streptococci did not develop to any great 
extent in the intestines, not did tliey readily gain a permanent foothold 
there. From additional investigations it was observed that rabbits 
inth generalized streptococcus infections in joints and blood showed 
none of these hemolytic streptococci in tire intestinal contents ; that the 
gastric juice of normal acidity from man and rabbits killed hemolytic 
streptococci in from two to five minutes, while gastric juice in achylia 
may not kill them in several hours; that hemolytic streptococci were not 
found in die normal human feces of 53 cases and tliat hemolytic strepto- 
cocci, when mixed with normal human feces lived in the icebo.v for 
several days, whereas in the incubator they tended to die out rapidly. 


Relation of the Portal Blood to liver Maintenance. — ^Rou.s and 
LARiMonE (Jour. Exper. Med., 1920, xxxi, 009) carried out a series of 
observations upon the liver folloning upon tlie partial occlusion of tlie 
portal vein. Rabbits were used in the experiments. They found that 
it was quite easy to completely shut off a large part of the portal circu- 
lation, leaving, however, a sufficient distribution to the right posterior 
and caudate lobes to maintain adequate liver function. As soon as the 
one branch of the portal vein is ligated the involved lobes become 
smaller and dark in color. In the meantime the mass of portil blood is 
diverted to the remaining branch and tlic lobes supplied by it become 
sNyollon and of brighter color. Hypertrophy of tlie latter lobes begins 
within three days and by the end of twelve days lias more than doubled 
in size. Subsequently it slowly increases and eventually reaches the 
size of the entire original liver. A process of atrophy continues in the 
hgated portion, tlie lobe gradually dwindling to a'shnmkcn fibrous 
niass. 1 he connective tissues of tlic stroma do not show response either 
of the nature of n'placcment fibrosis or of inflammation. Bv these 
exjicrmients three-fourths of the liver may be reduced to a fibrous tac 
vithm two iiionths. The bile which is secreted from the liver mass 
mhancing in atrophy is almost colorless and, deficient in bile salts 
ihc autho^ suggesst tJiai the results of the experiment should aid in an 

T^i ^l»ronic hver lesions. It is indicated tliat the 

IHutal blood bears a relation to tlic liver not onlv for its functional 
capueity but abo more directly for its vital support. 
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The Mycelial and Other Microorganisms Associated -with Human 
Actinomycosis. — Colebrook {BrUish Jom. Expcr. Path., 1920, i, 197) 
gives a series of 27 cases of actinom 3 "cosis, 17 in the j'ears 1911-14 and 
the remainder since the war period. These were all true tj'pes of 
Actinomj'ces hovis, all showing suppurative lesions with visible granules 
in the pus and 25 per cent, of these showing clubs at the periphery^ 
of the granules. For purposes both of diagnosis and culture, actual 
granules were obtained from the pus. He first deals with the mycelial 
organisms isolated and later with the associated bacteria. He classifies 
the first into groups A, B and C. Twentjf-one strains came in group A. 
These strains were filamentous organisms, being slender branching and 
seldom straight for more than 20 or 30 microns. They were Gram- 
positive but not acid-fast and showed a strong preference for anaerobic 
growth. Cultures were obtained on ordinary nutrient agar or broth 
but grew better with 1 per cent, glucose. Their viability was slight 
(60° C. for one hour killing the cultures). He identified this strain with 
the Actinomy'ces bovis of Wolff and Israel. Group B included two 
strains. They were similar to A in their preference for anaerobiosis, 
slight viability and morphologic features. However, they grew poorly 
on glucose aga^ and no aerobic cultures were obtained. Group C 
included one strain. The mj'celium was perhaps straighter but other- 
wise similar to A. Cultures gave a single aerobic colonJ^ Subculture on 
glucose agar gave several large flat rosettes which grew deeplj’^ into the 
media. The three remaining cases were not sufficiently worked out to 
be grouped. The author opposed the idea that the ray fungus was 
derived from grasses and vegetation, inasmuch as it is an anaerobe. 
He is more inclined to believe that it is a frequent inhabitant of the 
alimentary tract and from there is carried into the tissues. Coarse 
agglutination with the serum of heavily infected persons occurs up to 
1 in 500 to 4000 dilutions. Similar results were obtained in sera of 
rabbits inoculated with a vaccine of Actinomyces bovis. In 30 cases, 
the granules of which were examined, 24 showed an associated organ- 
ism having the following characters: coccoid forms or bacilli; no cap- 
sules; non-motilc; Gram-negative; star-like colonies tliat adliered to 
the tube in fluid cultures; grew aerobically or anaerobically; viability 
slight (52° C. for half-hour kills); pathogenicity for man was not deter- 
mined but for animals doses 300 to 15,000 millions produced death. 
He identified this organism with the B. actinomycetum comitans 
described bj' Klinger while working in Zurich. The author advanced 
four hypotheses trj'ing to solve the reason for the presence of these 
organisms in over 80 per cent, of his cases. None of these, however, 
seemed satisfactory to himself. Other organisms, such as streptococcus 
and staphylococcus, may be found in the cervicofacial and abdominal 
cases of actinomycosis. 


The Pathological Histology of Tonsils Containing Hemolytic Strep- 
tococci. — Keleert {Jour. Med. Res., 1920, xli, 387) disparages the 
growing tendency to attribute the source of systemic infections to the 
tonsils, .stating that, though these organs may often harbor pathogenic 
bacteria, it is Ijy no means a corollary' that these lymphoid rriasscs arc 
therefore the initiators of the general disease. He further notes that 
an abrasion must be present on the mucous surface of the tonsil to 
pro%’ide a portal of entry for the infecting material, and yet many 
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ulcerated tonsils have been removed from adulte who have previously 
maiufcstcd no distant affections. It is noteworthy, also, that the invcs- 
ticalor through his own work and that of others, notably. Smith and 
Brown, Smillie, Nichols and Bryan, and Tongs, has been led to conclude 
that streptococci carrici’s are as definite and menacing an entity iis aie 
those of typhoid, dysentery and diphtheria and to this list must also be 
added meningococci and pneumococci carriers. ^ Tlic work m the various 
army cantonments with epidemics of hemolytic streptococci infections 
strengthens this conclusion. The author examined the material bac- 
teriologically only for hemolytic streptococci. Seventy pairs of tonsils 
were cultured and examined microscopically. Cultures were made 
from both the mouths and from the depths of the cry^pts near the 
capsules. It is of significance to note that the greatest numbers of 
hemolytic streptococci were grown from the cultures taken in the 
depths of the tonsils. The figures for the frequency of finding hemolytic 
streptococci in tlicsc seventy instances arc not presented. Grossly, the 
tonsils varied considerably in size and shape and all those showing 
licmolytic streptococci presented a more or less constant microscopical 
picture. No abscesses were encountered. The capsules were generally 
thickened witlv the branching trabcculcc showing a correspondingly 
denser structure. Old blood pigment, muscle and mononuclear cells 
were seen in the fibrous capsule. The writer feels that no analogy can 
be safely drawn between the chronicity of infection and the density of 
the capsule. Ulcerations of the mucous surfaces of the crypts with a 
penetrating infiltration of polymorphonuclear leukocytes and mono- 
nuclear cells wore obser\'cd. Bacteria were present to a greater or less 
degree in ail the crypts. The lymphoid follicles were hyperplastic and 
less definite in outline than normally. Cartilage was found in the cap- 
sule of 10 per cent, of those positive for hemolytic streptococci, and in 
25 per cent, of those not showing this organism. The investigator’s 
views are summarized in a tci-se manner wherein he observes that 
infected and diseased tonsils arc not infrequent in healthy adults and 
that the largest tonsils are not necessarily the most severely infected. 
Inflammatory changes indicative of infection may be found in nearly 
all tonsils. The conclusion is drawn that hemolytic streptococci may 
be saprophytic in the tonsil and that no distinctive pathologic lesion 
can be- assigned to this organism in the tonsil. 

Observations on Changes in Virulence of Hemolytic Streptococci with 
Special Reference to Immune Reactions.— Nakavama {Jom. Inject. 
Dis., 1920, xxvii, 270) observed the changes in virulence of hemolytic 
streptococci produced by animal passage, growth in artificial culture 
and certain other condition.s, at the .same time noting the reactions with 
mmumc .scrums of streptococcal strains of varying degrees of virulence. 
It \wvs found that Uie virulence of a streptococcus rapidiv decreased on 
artificial cultivation, particularly on blood agar. The amount of pen- 
tone in the medium apparently did not influence the virulence .so much 
as tlie nuiction. acid reaetjon maintaining virulence better than alkaline 
The irulenw jx-rsisted longer under anaerobic than aerobic conditions 
An a\ indent strcptococcu.s mcrciLscd in virulence for both rabbits and 
n.« on passage through the rabbit. )Yhcn also passed through mW 
vhe Mnilenw was lurthcr incrca.scd, particularly for mice and when a 
cc-riain niaxnnum of vindencc had Ijeen reached no further increase 
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developed on further passage through the mice. When the maximum 
virulence for mice had been establbhed passage through rabbits some- 
times increased virulence for rabbits but decreased for mice. On the 
other hand, if virulence for mice was still increasing, passage through 
rabbits could increase the virulence for both rabbits and mice. By 
keeping streptococci in a collodion sac in the rabbit peritoneal cavity, 
it was found that virulence may be increased. In the agglutination 
reactions, cinnabar was employed to obviate the action of minor agglu- 
tinin and to prevent spontaneous agglutination of the streptococci. It . 
was learned that the agglutinability of a streptococcus may change as 
the result of animal passage, the particular strain used for immunization 
being agglutinated more strongly than the related strains by the corre- 
sponding immune Serum. The original non-\drulent strain of strepto- 
coccus was agglutinated by all the immune sera. The same relation 
seemed to obtain with reference to opsonins and phagocytosis, as well 
as witli respect to specific precipitation and conglutination, but no 
difference between the different strains by means of complement fixation 
could be made out. All the various strains were agglutinated in the 
same way by acid solution. 


Noma in the Dog. — Fusiform bacilli and spirilla are so universally 
found in the morbid tissues of noma, Vincent’s angina and other phage- 
denic processes that, in light of our present .knowledge, most "vsTiters 
believe that we are justified in considering them as the possible if not the 
probable causative agents in these processes. Phillips and Berry 
{Jour. Infect. Dis., 1920, xxmi, 136) report typical noma in a dog, a 
cocker spaniel, which developed after a mild attack of distemper. The 
lesion began on the right lower lip and extended to the ramus of the jaw 
and tissues of the neck. Prostration ensued after eight days, death 
occurring on the thirteenth daj’’, when the moribund animal was killed 
after pneumonia developed. Daily smears from the lesions, stained by 
dilute carbol-fuchsin, showed that B. fusiformis and spirilla greatly 
predominated over a small number of micrococci and short bacilli. In 
the later stages of the disease, the fusiform bacilli tended to form involu- 
tion forms which frequently resembled thick spirilla. Attempts to 
culture the organisms anaerobically on glucose horse serum agar were 
unsuccessful. Smears from the gums of normal dogs showed only a few 
fusiform bacilli and spirilla. The authors suggest that dogs be used in 
experimental noma and call attention to the possibility of contagion 
from dogs to man. 


Studies in Epidemic (Lethargic) Encephalitis ; Cultural Studies. — ^In 
previous communications, Strauss, Hirschfeld and Loewe have reported 
the findings of a filtrable virus in cases of epidemic encephalitis. 
Later, a filtrable organism obtained from the virus by special cultural 
metliods, was described. Loeut; and Strauss (Jour. Infect. Dis., 1920, 
xxvii, 250) have reviewed the pre\'ious work, supplementing additional 
studies. The organisms appeared to thrive best when the original 
Noguchi technic was followed, employing sterile kidney fragments and 
ascites fluid medium. The optimum solid medium w'as gelatinous in 
character, consisting of nutrient agar, ascitic fluid and, kidney tissue. 
Cultures made on ordinary media and by Rosenow’s technic have 
proved negative. A minute filtrable organism has been cultivated from 
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the brain, nasopharyngeal mucous membrane, nasopharynpal wphmgs, 
spinal fluid and blood of epidemic encephalitis cases, while cptrol cul- 
tures of material from human patients suflering from or dead oi condi- 
tions other than epidemic encephalitis were found to be unuOTmlj 
negative. Under dark field illumination, the organisms were minute, 
globular, rcfractile, non-motilc forms, occurring singly m diploform 
chains and chimps, the latter form predominating, 'ioung cultures on 
fluid media were Gram-positive, while the older ones and those on solid 
media appeared to be Gram-negative. Tinctorially , the organism vas 
of a basophilic nature. The same organism has been recovered from the 
brain and nasopharyngeal mucous membrane of animals which were 
inoculated with virus br culture and Avliich succumbed to the experi- 
mental disease. The cultures thus recovered have produced the disease 
when injected into other animals and the organism has again been 
recovered. Positive animal inoculations have been obtained with the 
eleventh generation of this organism. Berkefeld and Mandler filtrates 
of brain material, nasopharyngeal mucous membrane and washings, 
spinal fluid and blood from cases of epidemic encephalitis have produced 
in rabbits and monkeys lesions typical of the disease. The virus has 
been passed through many series of animals and' can be preserved for 
months in 50 per cent, glycerol. The authors suggest that their results 
indicate that epidemic encephalitis can be difl’erentiated from epidemic 
poliomyelitis since rabbits arc susceptible to the infectious material 
of the former and not to the latter, and monkeys are very susceptible 
to poliomyelitis and relatively refractory to epidemic encephalitis. 
Again, spinal fluid from poliomyelitis is innocuous to rabbits and 
monkeys, whereas spinal fluid from cases of epidemic encephalitis pro- 
duces lesions typical of the disease in both these animals. 


A Study of Streptococci Obtained from the Mouth in Cases of Chorea. 
— triad of articular rheumatism, endocarditis and chorea and their 
frequent iissociation with streptococcic tonsillitis have furnished prob- 
lems for repeated investigation, and further since the streptococcus has 
been shown to be the organism most commonly isolated in the group, 
lends added interest to the study of the streptococci found in the mouths 
of chorea patients. Floyd (Jour. Med. Res., 1920, xli, 467) details his 
findings in the study of the streptococci obtained from the mouths of 
26 individuals clinically manifesting chorea. Previously hlayer and 
Cole were able to produce acute arthritis and endocarditis in animals 
by the intravenous injection of streptococci obtained from various 
sources but only Beattie reports symptoms suggestive of chorea follow- 
ing the intravenous injection of streptococci and these were not typical, 
nestphiil, ^^asse^nann and Aralkofl’, Ajicrt, Bichtcr and Poynton and 
1 amc isolated a diplococcus from cases of chorea and the latter were able 
with their diploewcus to produce choreiform twitchings, arthritis and 
eiuiocarditis in rabbits, The author is impressed by the infrequent 
positive findings from blood cultures in definite cases. In the prc.sent 
lUstnnw eultim-s were taken from about the teeth and from the crvpts 
o! tonsils m 26 eases of acute chorea and planted upon Ixicffler’s blood 

^'>^'P^ococcus was readily isolated from all 
ut t.aH-s. Blood cultures were negative as were the cultures of cere- 
fliiifl. ] ,1^. cultures of the streptococci were introduced into 
tae iv.Tuoucutu t)f max' and if fata! to the animal within twelve to twentv 



926 


PKOGRESS OF SffiDICAL SCIENCE 


four hours, subcultures were taken from heart’s blood and joints and 
rabbits were inoculated intravenously. From 1 to 6 inoculations were 
required to produce fatal results in different animals and when death 
ensued immediate autopsy was performed and subcultures of organisms 
obtained from definite lesions were perpetuated for possible later 
therapeutic use. In 4 cases definite vegetative endoearditis was devel- 
oped in the rabbit and the infective organism in three of these was from 
tonsil while the fourth was from teeth. Eight animals manifested acute 
swelling of joints with definite crippling. The brain of the animals 
showed only engorgement of the pial vessels. Ten children with healthy 
throats were cultured as eontrol cases and from only three of these were 
streptococci grown and not one of these was pathogenic for the mouse. 
An attempt was made to determine some method for therapeutic usage 
of the virulent organisms. However, in all attempts the results proved 
negligible. The author was able to prove satisfactorily that members 
of the streptococcus group may be isolated from the pathological lesions 
in endocarditis, articular rheumatism and chorea. He found also that 
the percentage of virulent streptococci about the teeth and in tonsils 
of chorea patients is much higher than in normal throats. 
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Possibilities of Using Mosquito Traps in Antimalaria Work. — Metz 
{Pnhlic Health Reports, 1920, xxxv, 1974) states that the control of 
malaria is rapidly becoming a rural problem as the expensive mode 
of eradication applicable to urban communities cannot be applied to 
country districts under present economic conditions. The writer noted 
tliat Ajiopheles were attracted by pigs and a pen was devised which 
served as a trap, allowing the mosquito to enter but not to emerge. 
It is suggested tliat a chemical agent might take the place of the pig 
and that tlie whole subject is wortli full study. 


Necessity of Low Temperatures for the Preservation of Vaccine 
Virus. — The Public Healtli Service {Public Health Reports, 1920, 
xxxv, 1762) publishes a warning against keeping vaccine virus under 
unfavorable temperature conditions. It is pointed out that the vinis 
should be kept in contact wdth ice during the summer period and at a 
low temperature at all times. Special refrigerating devices are recom- 
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mended for shipment in hot weather, Vaccmc ^^nIS should not be 
carried in tlie doctor’s vest pocket. A few hour s summer heat may 
destroy the viability of the vaccine. The chief cause of negative 
takes during the summer season is failure to keep the virus cold. 


Mosquitoes and Bats. — It appears according to Howard {Piihlic 
Health Reports, 1920, .xxxv, 1789) that tlie insect-devouring habits of 
bats are being employed to reduce the mosquito nuisance in some 
sections of this country, Tlie warning is issued tiiat tliis metliod of 
mosquito control is on a puiely experimental basis and not to be 
depended on unless further controlled work shows the practicability of 
tliis metliod. 


Soaps in Relation to Their Use for Hand-washing.— Norton {Jour. 
Am. Med. Assv., 1920, Ixxv, 302) states that sterile hands are not 
obtained in the ordinary process of hand-washing. More bacteria 
were found to be removed by the ordinary toilet soaps than by the 
special soaps. In other ivords the cleansing properties of a soap are 
more important than its “germicidal” or “antiseptic”- constituents. 
The soap solutions obtained in hand-washing are of no practical germi- 
cidal or antiseptic value. The soap left on the hands after /washing has 
no germicidal action. In the whole process of hand-^yashing done in 
the usual manner the special so-called "germicidal” or “antiseptic” 
soaps exhibit none of these properties. Therefore, these terms are not 
proper to use in connection with soaps. Finally, since the hands may' 
serve as a medium for the conveyance of bacteria in infectious diseases 
it is important to remove these bacteria; this may be done by the ordi- , 
nary toilet soaps as effectively, if not more so, as by the special brands 
of so-called “antiseptic” or “germicidal” soaps. 


The Value of Prophylaxis Against Venereal Diseases. — Moore 
(.four. Am. Med. Assn., 1920, Ixxv, 911) states that the low annual 
incidence rate of venereal disease during the war was due to several 
factors which have been discussed in recent communications. The 
various methods employed, however, would have accomplished less 
satisfactory results had it not been for the use of prophylactic 
n\casures. During 1918-19, as consultant urologist to the District 
of Paris, the VTiler was able to study the results of prophylaxis on a 
large scale. He states that Ashburn concludes that the measures 
employed in combating venereal disease were effective in this order: 
(1) Those that keep men cha.ste; (2) those that diminish the oppor- 
tumtu'.s for .sexual contact, esi^cially efforts at the suppression of pros- 
tuulioir, (3) those that diminish the dangers of contact, e.specially 
venereal prophylaxis: (4) those that exact punishment. The method 
of prophylaxis used was as follow.s: Under no circumstances was a 
patient (even an officcrj allowed to administer the treatment to him- 
^eU; It must always be done by the attendant. If for anv reason the 
atteiulnnt was unable to employ the treatment e.v.'ictly as'directed, he 
musr Slate the reasons therefor and the deviation adopted on the pro- 
p lylacnc record. As a first step the patient was instructed to urinate. 

provided with a pint of warm water in a basin and a 
gam.t vipe, vjtb which he washed thoroughly, while tlie attendant 



928 


PROGRESS OF MEDICAL SCIENCE 


dropped liquid soap on the penis. An. examination of the genitalia was 
made; if the patient had a discharge or a genital sore the fact Avas 
noted on the record and the patient instructed to report to the clinic; 
but this was as far as the attendant was allowed to go in making a 
diagnosis. He must continue the treatment as usual. The next 
morning, on receipt of the records at the clinic, all such records Avere 
separated from the others and the commanding officer of the patient’s 
organization requested to haA'e him report for examination at once. 
The next step was the injection of 1 dram of a 2 per cent, protargol 
solution (freshly made tadee a week and kept in a closely stoppered 
bottle to aA'oid deterioration) into the urethra by the attendant. The 
patient- then held the meatus firml 3 ’^ between the thumb and forefinger 
for fiA-e minutes, from time to time allowing a drop to escape from the 
meatus, so that all parts of the urethra AA'ere in contact AAuth the solution. 
At the end of fiA'e minutes, the protargol was alloAA'ed to escape without 
pressure, so that a fcAA' drops remained. One-half dram of 33-| per cent, 
calomel ointment was next rubbed thoroughlj’^ by the patient, under 
the obserA’ation of the attendant, into all parts of the penis for five 
minutes, special attention being paid to the retracted prepuce, the 
frenum and the glans. Finallj’^ the penis Avas Avrapped in toilet paper 
to protect the clothes and the patient instructed not to urinate for 
four or five hours. Throughout, the strictest precautions as regards 
sterility of sjaringes bj' boiling Avas maintained to prevent transfer of 
infection from one patient to another. So far as the district of Paris 
was concerned the use of the prophjdaxis Avas the largest single factor 
in the prevention of A'enereal disease. With Ashburn’s figures on the 
relation of exposure to disease as a basis for argument it is estimated 
that 2571 new cases of disease AA'ere preA'ented. The method of pro- 
phylaxis described is calculated to make the treatment more efficacious. 
The statistics presented shoAV that prophjdaxis is 99.6 per cent, efficient 
in the circumstances under which Moore employed it. Prophylaxis is 
probably equalK' efficacious against all three A'enereal diseases. 


High Incidence of Typhoid in Small Epidemic. — ^Leake and Messer 
{Public Health Reports, 1920, xxxa', 2197) obserA'ed an epidemic of 
typhoid fever due to an infection of a salad serA'ed at a banquet 
at which 49 among 90 diners dcA’eloped the disease, making an in- 
cidence of 54 per cent. Blanj' cases AA'ere atypical and a consider- 
able number occurred among persons Avho had been Amccinated against 
tA'phoid or Avho had previousl.y suffered from the disease. The source 
of infection Avas a Avoman in the earh' stages of typhoid fcA'-er Avho had 
prepared tlie mav'onnaise dressing used on the chicken salad. 


A Comparative Study of State Regulations for the Control of Influenza, 
Feezer — {Public Health Reports, 1920. xxxv) collected data on the 
subject discussed bj' means of a questionnaire and presents the folloAV'- 
ing summarj' of conclusions: (1) Great diA'ergence of practice exists 
on practicalK' all features of influenza control as represented by' 
the regulations and other measures Avhich are in force throughout 
the countrA^ (2) It is noticeable that 97.5 per cent, of the forty 
states considered require some sj'stem of reporting. The reports are 
made to tlie local health officer in 74.4 per cent, of these states; to 
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tlie state health officer in 12.S per cent.; and to both in 12.8 per cent. 
The method is the same in 92.3 per ccnt._, namely, by mail._ (3) ilicre 
i.s a creat division in practice in quarantine methods, also m regard to 
placarding. (4) A noticeable fact rvitli regard to the closing of public 
places in time of epidemic is a tendency to shift the responsibility to 
the local health authorities. A number of comments which were 
received in addition to the straight answers to the questions indicated 
a growing inclination to the view that closing is useless. (5) On the 
matter of public funerals the practice is fairly equally divided. (6) 
Relative to the use. of serum, it is very clear that public health authori- 
ties, almost without exception, are unwilling to undertake the responsi- 
bility of making any recommendations whatsoever. 

Studies of Reconstructed Milk.— Stevenson, Peck and Rhynus 
{Pxthlic Ilcalili Reports, 1920, xxxv, 2011) present the following 
summaries of the study: Under manufacturing and handling: (1) 
Reconstructed milk and cream made from skimmed milk poAvder, 
unsaltcd butter, and water have been produced in large quantities 
at Nitro, W. Va., and sold to the public. (2) The cost of manu- 
facturing these products in the Southern States is less than the 
cost of local normal milk. As the distance betAveen the points of effi- 
cient production and consumption is lessened, this difference in cost 
becomes less. In the dairy sections at the present time fluid milk can 
be sold more cheaply than recoastructed milk. (3) Reconstructed 
milk products serA’c as e.xcellcnt emergency supplies, and as soon as the 
process of manufacturing milk powder is perfected they Avill no doubt 
comjKtc in the open market AA'ith normal milk products. Under the 
analytical study: (1) Studies of the bacterial content of this plant’s 
output of reconstructed milk and cream shoAv that it Avas satisfactory 
from a health standpoint. (2) It has been demonstrated that satis- 
factory ice cream can be manufactured on a commercial scale, with a 
bacterial content comparable to that of AA’cll-pastcurizcd milk and cream. 
(3) Using the revolving coil type of ice-cream batch mixer for mixing 
the. ingredients entering into reconstructed milk, a product of homo- 
geneous fat content cannot be made, and the final product from an 
entire bateh should be mixed before bottling. 


Sunlight in the Sterilization of Tuberculous Sputum. — ^TfxoN {Paris 
vifd., 1920, X, 33) placed sterilized sand, graA-el and dust on a 
terrace Avith southern exposure at Lcysin, SA\ntzerland, and dropped 
upon it .sputa from consumptiA’c patients, preA-iou.sly examined for 
t\ibereie bacilli. Aleteorologic data Avere recorded at .short intervals 
throughout the experimental period. Sputa thus exposed to the moun- 
tain sun in the. summer for periods of from two to over fifty-two hours— 
the exiH'riment in the latter ca.ce extending over nine days — all gaA'c 
positive result.s when subsequently inoculated into guinea-pigs; in some 
mstanci s. however, the on.'^et of tuberculous disea.se Avas considerably 
del.ivfd. All the experiments but one Avere conducted in cloudlc.ss 
weather. In another .‘--cries of texsts sputum Avas cxpo.sed to the sun on 
iK'utcn snow. In these test.s the sputum Avas rcgularlv rendered sterile 
m le^.s than tAventy-nIne hours. The marked discrepanev between 
tile iem}X‘n!tiirc by d;iy and night in tins .series is thought to'have been 
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a factor in tlie sterilization, but there are other possible factors, such 
as reflection, ultraviolet rays, etc. In one experiment sputa from the 
same patient and with approximately equal bacterial content were 
exposed simultaneously on snow and on the above mentioned repro- 
duction of an ordinary foot\vay. After t^venty-threc hours of isolation 
on the latter medium the sputum gave positive results in guinea-pigs, 
while after like exposure on beaten snow inoculations were negative. 
This shows that the difference between temperatxires by day and night 
cannot be the sole factor in the more rapid sterilization upon exposure 
over snow. The general conclusion from the experiments is that the 
sterilizing value of sunlight on tuberculous sputum discharged upon 
public highways is practically negligible in tire summer time; it is more 
marked on sputum discharged on mountain roads during the snowy 
season. 


The Effect of Shaking Alkalinized Aqueous Solutions of Arsphen- 
amin and Aqueous Solutions of Neoarsphenamin in the Presence of 
Air. — Roth (Pvhlic Health Reports, 1920, xxx^’•, 2205) showed experi- 
mentally that shaking solutions of arsphenamin and neoarsphenamin 
in the presence of air led to marked increase of toxicity of the, drugs. 
Preparations which are difficultly soluble should, for this reason, not 
be shaken as a dangerous increase in toxicity may result. ' Warning 
is given against preparing solutions in a mortar or large beaker as is 
sometimes practised. 


Bacteriologic Characteristics of Tubercle Bacilli from Different 
Kinds of Human Tuberculosis, — Griffith (Jovr. Pathol: and Bacteriol., 
1920, xxiii, 129) states that the main objects of his investigations 
were (1) to deterrhine by the examination of unselected cases the 
relative proportions of the human and bovine types of tubercle bacilli 
in different kinds of human tuberculosis, and (2) to ascertain the fre- 
quenej' of occurrence and the distribution in the human body of variant 
strains of tubercle bacilli. Of 1068 persons examined, 803 showed 
human bacillus infection, 194 bovine bacillus infection, and 5 a mixed 
infection. Of various regions involved the examination showed that 
bo\’ine infections occurred as follows: Bones and joints, 19.7 per cent.; 
genito-urinary organs, 17.65 per cent.; cervical glands, 46.3 per cent.; 
meninges, 20 per cent.; scrofuloderma, 34.65 per cent.; lupus, 48.9 per 
cent. As to the age periods, bo\dne infection occurred as follows: 
During the first five years of life, 37.55 per cent. ; from five to ten years, 
29.45 per cent.; from ten to sixteen years, 14.66 per cent.; after sixteen, 
6.25 per cent. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Journal are received only with the distinct under- 
standing that they are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All commimications should be addressed to — 

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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